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[OFFICIAL NOTICE. ] 
Twenty-first Annual Meeting, American Gas Light Association. 


dehagtillinkadie 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, rt 
PROVIDENCE, R. I., September 30th, 1893. 
To all Members : The Twenty first Annual Meeting of the American 
Gas Light Association will be held in Chicago, Ills., beginning October 
18th, 1898. The headquarters will be at the Victoria Hotel. The meet- 


ing will be called to order at 10 o’clock, on the morning of Wednesday, 
October 18th, in Kinsley’s Hall, 105 Adams street, by the President, 
A. E. Boardman, 

The following papers will be read ; 





1. ‘*The Revivification of Iron Oxide,” by Geo. T. Thompson, St. 
Louis, Mo. 

2. ‘‘Gas Engines in the United States,” by Fred. H. Shelton, Phila- 
delphia, Pa. 

3. ‘‘ Rate of Purification,” by J. A. P. Crisfield, Savannah, Ga. 

4. ‘* Relation of Temperature to Purification,” by Jas. Somerville, In- 
dianapolis, Ind. 

And two others are conditionally promised. 

This year the questions submitted for the Question Box will be printed 
and sent out with the papers, so that if you have any queries to pro- 
pose, send them to the Secretary at once. 

The meetings of the Association will be held at Kinsley’s Hall, No. 
105 Adams street. 

Special attention is directed to the Bulletin Board which will be placed 
in the lobby of the Victoria Hotel, as there will be some very important 
notices in regard to the meeting, which may be condensed into one day, 
in which case an evening session may be called. 

Cards will be provided at the door for the members and visitors te reg- 
ister as they enter the meeting room for the first time, thereby obviating 
the necessity for the roll call. Name and post office address to be writ- 
ten on the card, which will be taken up by the doorkeeper. 

The Committee of Arrangements not having yet reported the details 
of their work, the Secretary is unable to announce their programme. 

Hotel accommodations must be applied for at once by those who have 
not already secured them. The Victoria will accommodate 50 at $2.50 
rer day and upwards, and in the immediate neighborhood of the hall 
are the following, which can accommodate as follows : 

Great Northern - guests at $2.00 oo day and upwards. 
Gore’s Hotel. . 7 1.7 

McCoy’s “ . 35 “ 75 allele 
Saratoga “* ... 75 a 1.50 " ” ” 

These, like the Victoria, are all on the European plan. The Grand 
Pacific Hotel can take at most 150 at from $5 per day up, on the Ameri- 
can plan, while a few may go to the Auditorium Hotel at from $8 a day 
up. Accommodations may also be had near the Fair grounds, in good 
hotels too numerous to specify. 

Those New England members who desire to make up @ special car or 
cars, should notify the Secretary at once how many seats they will take, 
and he will advise them as to prices, accommodations, etc., as much de- 
pends on how many tickets will be taken. If an insufficient number 
respond, no special car will be provided, and those who do write will 
then be so notified. 

As by the Constitution all dues are payable in advance, your bill is in- 
closed herewith, and if you will remit immediately, payable to A. B. 
Slater, Jr., Treasurer, you will help much toward relieving that unfor- 
tunate official of the rush which always taxes him severely at the meet- 
ings. 

The Secretary especially.calls the attention of those members whom it 
may concern to the fact that, in accordance with the Constitution, all 
members whose dues remain unpaid for a term of three years, will be 
dropped from the rolls. 

All applications must be in the Secretary’s hands by October 8th, to 
be acted on at this meeting. 


Respectfully, A. B. Suater, JR., Secretary. 
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[OFFICIAL NOTICE ] 
Call for Council Meeting. 
ee 5. 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, 
PROVIDENCE, R. I., September 30th, 1893. 

To the Members of the Council: There will be a meeting of the 
Council of this Association in the Victoria Hotel, Chicago, Ills., at 2 
P.M. sharp on,October 17th, 1893, for the transaction of the usual and 
such other business as may be brought before it. 

Respectfully, A. B. SiatEr, JR., Secretary. 








BRIEFLY TOLD. 
‘catia bce 

THE APPROACH OF THE CHICAGO MEETING.— Since the time of our 
last reference to the outlook for and prospects of the coming annual 
meeting of the American Association, Secretary Slater has had nothing 
new in connection therewith to communicate to the members, but we 
may say on our own account that the preliminary arrangements are 
virtually completed and that, so far as one may judge from appearances, 
t'1e Twenty-first Annual will be in every sense a noteworthy assemblage. 
It is pretty well settled that the business sessions will not be unnecessar 
ily prolonged and that, once President Boardman’s gavel has rapped the 
convention to order, not much time will be wasted in the usual recesses 
between the sittings. In all likelihood, the business programme adopted 
at tie May meeting of the Western Association will be the guide for the 
American ; and if such be the case no one can fairly cavil, for business 
was in no sense slighted, as the interesting records of that meeting prove. 
The sentiment rapidly gains ground that the local Committee of Ar- 
rangements ought not to be looked to for an elaborate entertainment 
programme, since everyone seems to be bent onsight-seeing at the Fair, 
and the time allotted for the convention will be all too short for such 
inspection if the outing programme of the customary sort is adhered to. 
We understand thata goodly number of applications for membership 
have been received by the Secretary, and it is also on the card that some 
matters of importance will be presented to the consideration of the 
Council, wherefore it is essential that the Council members see to it that 
they are on hand, promptly at the place and time named in the call for 
the meeting—Victoria Hotel, 7 p. M., of Tuesday, October 17th. A word 
to the forgetful is one in respect to the importance to themselves of 
having their hotel accommodations secured ; for pot luck in this respect 
is likely to lead to very unpleasant impressions and uncomfortable con- 
sequences, as Chicago is alive with transients just now. 





THE OPENING OF THE RATE WAR IN BROOKLYN.—We regret to say 
that the long threatened outbreak amongst the gas suppliers of Brook- 
lyn, N. Y., has come at last, and that the eventual outcome thereof 
bids fair to be of greater consequence to gas companies of this State 
other than those responsible for the warfare. The Greenpoint Gas 
Company, nominally, which is but another name for an owned posses. 
sion of the Williamsburgh Gas Company, announces that it is prepared 
to sell gas in the Peoples Company’s territory, in the Eastern District of 
the city, at a concession of 20 per cent. under the rate prescribed by the 
State, which latter is $1.25 per 1,000. It was hoped that the hot heads 
would be guided eventually by the calmer minds of the community of 
Brooklyn gas men, but it seems that the fevered ones would have their 
fling, and now they have boldly raised the issue. It would not matter 
so much were they, when the conflict is at an end, likely to be returned 
as the only sufferers—in fact, it would not matter anything, since they 
elected to finger the fire—but the trouble is that others, without any 
interest whatever in the childish bickerings that have marked the Brook- 
lyn gas situation for the past five years, are also exposed to the danger 
of paying a penalty. Weali know how restive and “suspicious” the 


State lawmakers of this year were concerning the $1.25 gas rate ‘in cit 
ies of over 800,000 inhabitants,” and we also know that strong arguments 
were put forward to show that that rate was not excessive, and with that 
knowledge it looks to be certain that the State Legislature of 1895 will 
be more suspicious than its immediate predecessor when confronted with 
the fact that one or more Companies in a center containing ‘‘ 800,000 in- 
habitants or over” has or have been selling at a price lower than the one 
stipulated by the State. At the present time the warfare may have its 
merry side ; but the reckoning to come will be divested of anything re- 
motely approaching jocosity. The squabble in Brooklyn is foolhardy, 
unnecessary and reprehensible. 





DEATH OF THE Hon. Erastus WELLs.—We regret to announce the 
death, at his home in St. Louis, Mo., on the 2d inst., of the Hon. Eras 
tus Wells, formerly well and favorably known to the fraternity as the 
President of the Laclede Gas Company, of St. Louis. Deceased, who 
was in his 70th year, was one of the most prominent and respected citi 
zens of St. Louis. He represented his district in Congress for four 
terms, and was the originator of the street car system of St. Louis, He 
was in every sense a man of probity and worth, 





Anhydrous Ammonia Gas as a Motive Power. 
me — 
By Mr. T. WAaLN MorGAN DRAPER. 


The author first states that ‘‘many bright people are endeavoring to 
discover a force which shall fulfill the conditions of tractability, safety 
and economy, as yet without success,” and he believes that these con. 
ditions have been more nearly fulfilled in some experiments conducted 
by him upon ammonia as a motor fluid than in any other process here. 
tofore proposed for its use. The first portion of the paper is devoted to 
a discussion of the properties of ammonia gas, and the combinations of 
ammonia with water. 

The initial temperature of steam at 150 pounds pressure is 446° F. 
Anhydrous ammonia gas at the same pressure has a temperature of &\)’, 


The relative proportions of the two are : 
Water. 


900 
1,728 


Ammonia. 


752 
0.1313.28 
212° F. —38.5° F. 

100 0.76 

The temperature and pressure exerted by ammonia gas are founded 
on the relative points as ascertained in practice ; that at a temperature 
of 60° F’. there is exerted a pressure of 110 pounds, and at 80° F’. a pres- 
sure of 10 atmospheres, or 147 pounds, the proportion being 20: 37: 
1° :@. 

If smaller or greater pressures are required than those given in the 
table, it becomes simply a question of lowering or raising the tem- 
perature. 

Anhydrous ammonia, or dry ammonia gas, condenses to a liquid at 
—38}° F., or it can be condensed by a pressure varying from 150 to 185 
pounds at a temperature of + 70° F. On the removal of this pressure 
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Fig. 1.--Dr. Lamm’s Ammonia Engine. 














the gas expands fully. This is not entirely availed of in the ammonia 
motor, as during its expansion it is used like steam to drive the pis- 
ton of an engine. The gas is as easily handled as steam, quite «as 
safe, far cheaper, and in many respects resembles steam. 

It is the remarkable affinity of ammoniacal gas for water, by which it 
is able, at any time after its condensation into a liquid, to reproduce, at 
a distance from where it was condensed, a force equal to the heat which 
was necessary for its condensation, which makes the ammonia gas e1- 
gine a possibility. 

The most important of the older ammonia engines was that of Dr. 
Emile Lamm ; later ones, in their principles, following his closely. In 
1870, in describing his engine, he said: ‘‘This reproduction is ow- 
ing to the fact that the latent heat of the gas appears anew in water 
of reabsorption, and is retransferred to the liquefied gas. This takes 
place through metallic tubes of which the reservoir is composed, from 
the water of reabsorption which surrounds them, and is similar in i's 
operation to the action of fire in the furnace of a steam boiler.” 


















Oct. 9, 1893. American Gas Light Aournal. 5°7 















































































































































































































































































































g 
py to 
fety 
Con- 
cted 
iere- 
d to 
1s of 
ha i\| ir 2 
80 iE 
I 
@2. 
L777” Zea Zecca 
Fig. 2.—Plant for Manufacturing Anhydrous Ammonia. 
nded ‘eae ee es 
ture \Le Me et ee ee ae ee 
| d : 
pres- sa aie — ie pe aes aA x 
BY :: | - ca 
|__| oy | \ 
T 1 I a a 
1 tl : | ___fAS PIPE TO vatve es ! i %. . : 
i | A" A A NI es eS ae J 
Ut} GAS EXHAUST TO TANK pee 2 
1 -- ° 
id at | ee — ~—eraeanin snes ae 
> 185 | ( é l| TO AMMONIA TANK TLE 
| | ‘ L | \ 4 ' 
sure | oat 5 a ——- =A HT 
He tle. | 11 | 
| i! aaa ET SIR RINE SR ' ry | i 
'y Ny } le} j: ! 
it zl | ; 
| tou ay 
| | ii bate a! 
a I! caine , 15 <! 
THROTTLE VALV C fj \ i if eF - Ls 
THREEWAY.COCR : 7 2 " 

—. eT i : \a! 4 
ti ' Ler | ! 
it ! ne ! 
i ait 

i! ty ' i | ' 

| | | a7 

| ag ! 8 | : 

| | Fi. Baie, J a a 

aN" sinanteediieteestietelaadiisntenmednaaneenictnatannaiiniicbe | 
hie hela ee eee ee aa pega + aeons SS SS BOS OS 525559 SSE ee a ne ee ge 
f peste elite : | | 
: imei cau ~ 
hea -——_——— | | 
Fig. 3 A.—Side Elevation of Ammonia Locomotive. 

Lately we have vastly in- [ leading to theengine EE. Dis 
creased the number and dimen- the exhaust pipe leading from 
sions of these tubes over those the engine to the water in the 
thought sufficient by Dr. Lamm, bottom of the tank A A. When, 
because, although we find that a Fae by means of throttle valve <, 

. ** MAD \ ° . : 

small evaporation surface would VALVE F the gas in the reservoir B is per- 
_ demonstrate the utility, yet for | Ss is mitted to act on the piston of the 
B pis: practical purposes a large evapor- bg a engine, throughthe pressure pipe 
te as ating or heating surface was ne- at a . C, the engine begins to work 
_ cessary. At a single step I in- w é with a force equal to 150 pounds 
ich it creased this surface for 1 horse 3 [gas PiPbRgom RECEIVER TO AMS to the square inch, at a tempera- 
ce, at power from 5 to 380 square feet, : ture of 90° F., consequently the 
vhich and find it economical in many é az) o- whole apparatus must remain at 
iS en ways. i DSC eICis|. a temperature of 90° F. to give 

By reference to Fig. 1, which ; } QO098 QOQQOQQOQOC an effective pressure of 10 atmo- 

f Dr. is Dr La: 9 ° a] ; IOOOOOOOOOO h f ° ° hat 
; mm’s engine, the ar- Ai ii wre weles 2 spheres for any given time tha 

» In rangement just spoken of will be fo OOOOODO0C may be desired. 

: : Wi ot PES OOOOONOOOO 000000 ; 

5 OW: easily understood. c c is the 3 Oy elerereleieieleieiele OOh. edt Df One of Dr. Lamm’s engines, 

water ammonia reservoir filled with Rone OO9900990909 +} ey, propelling a street car on a 7- 

takes the anhydrous liquid in the line WANST TIBE TO SOLUTNTANE ) mile run, was equal to 2-horse 

pom dd. A Ais the tank filled with power ; the liquid ammonia ex- 

in its weak ammoniacal water to the pended was 1.16 cu. ft. There- 





line aa. Cis the pressure pipe 









Fig. 3 B.--Cross Section Ammonia Locomotive, 
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Fig. 3 C.--Plan View Ammonia Locomotive. 
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gas (according to Dr. Lamm) being 880, the whole heat expended dur- of the boiler, the next one beingall the way down, the next above, and so 
ing the trip made was sufficient to raise 84 gallons of water from a on. These partitions are merely thin sheets of boiler iron, through which 


temperature of 83° to the boiling point, 212°. 


the tubes pass, their object being, in connection with the sloping setting of 


I will now proceed to discuss and describe the ammonia manufactur- the boiler, to force the ammonia solution to follow the course indicated 
ing plant and the ammonia engines as they are now, in the light of the by the arrows, in order that it may, by means of the heat, become thor- 


latest improvements. 


| oughly deammoniaized. This latter operation begins immediately when 


The chief difficulty with all plants for the manufacture of anhydrous the solution commences to fall on the tubes through the scattering 
ammonia liquid has heretofore been that the gas which it has been plate, and it is so thoroughly effected that by the time it reaches the 
sought to condense contained more or less aqueous vapor, which, re- | blow off point at x it contains usually not over 5 per cent. ammonia. 
maining with and being condensed with the gas, resulted in a liquid not |The gas, as it evaporates, rises from the boiler, through the scattering 


absolutely pure, and robbed it of its power to some extent. 


| plate and the inpouring solution, to and through b, into what is called 


In Fig. 2 is shown a design, an improvement on one actually in op- adehydrator, D. The gas is accompanied by aqueous vapor, and the 


eration, which meets this difficulty in a most satisfactory way. I will object of the dehydrator is to free it from this. 


The dehydrator isa 


» ay in advance of describing the plant that it is absolutely necessary | long cylinder, having at either end a water compartment / 1, connected 
that all parts of such a plant shall be so constructed as to withstand in| with a series of tubes. On the bottom of the cylinder is an angle shaped 


all its parts a pressure of at least 200 pounds to the square inch. 


PE TO SOLUTION TANK 



































U 
Fig. 3 D.—Brake Valve, Ammonia Locomotive. 


| perforated plate ; the gas rising from the boiler meets this perforated 
plate, which scatters it all along and around the tubes, through which 
cooi water, let in at Y and passing off at Z, is constantly flowing. Just 
above the tubes is a wire basket Z Z, filled with lime, the pieces being 
about the size of peas; the partially dehydrated gas, from contact with 
the cool tubes, now passes through the bed of lime, which is about 2 
inches thick, and is there freed of its watery vapors and becomes fully 
dry. By this means one obtains in the upper or storage part of the de- 
hydrator a perfectly dry gas, which, passing out of the top at Z, flows 


ito the coils cc c, where it is condensed and falls by means of gravity 
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EVAPORATING TUBES 





Fig. 4.—Motor Beneath Platform of Street Car. 


A is a solution boiler, or still, similar in construction to an ordinary | and the pressure from the still (150 pounds) behind it into the storage 


tubular boiler, so set that the end next the stack s is slightly lower than 
the other. The grate is at G, and the heat passes first beneath the boil- 
er, thence back through the tubes and out at the stack. No great heat 
is required, 122° F. sufficing. The ordinary commercial ammonia is 
introduced at c, and falls on the scattering plate p, and from thence on 
the tubes kk. You will observe a number of upright partitions, a aa, 
and you will algo notice that the first one is raised just above the bottom 





tank E. 

There are ten rows of condensing coils, only one of which is 
shown in the figure; each row has a total length of 100 feet. The con 
densation is accomplished by means of very cold water falling from ‘he 
scattering table P over the coils. In order that this water may not be 
wasted it is caught in a tray nn below and conducted to a series of 
wooden vats, V V, where it is allowed to cool, and is used over and 
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over again ; it can also be artificially cooled in the same manner as is 
done in the cold storage plants. 

The illustrations shown as Fig. 3 are of an ammonia locomotive re 
cently designed for transfer purposes, intended to be used on a cable 
road for shifting the cars on and off of the cable, into or out of the car 
shed. The house space of the company being limited, their engineers 
arranged an electric traveling table, and on this a turntable. The latter 
was, of course, quite limited in length ; only long enough to allow of a 
36-foot car and a motor 10 feet over all. In addition to this, the com 
pany’s engineer imposed, on account of balance of the table, that the 
total weight, with charge, of the motor should not exceed 3 tons, and at 
the same time should have a traction force of 1,000 pounds; total height 
above rail, 10 feet ; speed, not less than 6 miles per hour, and this speed 
to be attained in 6 seconds. Further, the shifter must be able to run a 
reasonable length of time without recharging. The annexed drawings 
illustrate the design made to fill these specifications. I have made some 
slight changes from the original designs, notably in placing the gas trap 
forward of the front ax e instead of just behind the rear axle, and have 
obtained thereby a more perfect distribution of weight. I have also 
largely increased the amount of evaporating surface, by doubling the 
number of tubes, adding thereby to the quickness of evaporation and 
the pressure. Its power is vastly increased, as is its speed, by these 
changes, without overstepping the limits of weight, etc., imposed. 

The locomotive shifter is direct acting. I have endeavored in the 
drawings to make everything so plain that description would be largely 
avoided. The inner or anhydrous ammonia liquid tank, of $ inch boil- 
er iron, is to contain the charge, in this case calculated amply for a J4- 
milerun. This charge fills the tank half full, the upper half serving 
as a gas reservoir. Below this tank is hung the evaporator, manifolded 
ateither end. The evaporator and the ammonia tank are inclosed in 
one large outer or solution tank, which is partially filied with water or 
the blow-off solution from the still (containing about 5 per cent. ammo- 
nia) to the line bb. The engine cylinders are placed on the frame at the 
rear end of the locomotive. The outer tank is made in three sections 
(no great pressure is possible in it) on account of cheapness of construc- 
tion, and it also allows of the raising off of the upper rounded section, 
or the intermediate, to examine or repair the inner tank, evaporator or 
pipiag. The frame consists of two 4 inch channel irons (20 pounds per 
yard) 9 feet long, which support the outer tank by means of cast iron 
suspenders bolted to the frame ; the jaws for the axle journal and the 
cylinders are also bolted to the frame. It is supported by equalizers 
connected by means of springs. The frame is 20 inches above the rail, 
with its full load, 

The machinery consists «f two 6 x 9 inch cylinders, with piston valves 
surrounded by cast iron jackets, the iuitial power behind the piston 
being 4,240 pounds. The piston works on a cross head, which is con 
nected with the connecting rod to the driving wheel, and thence by 
means of a link rod to the front wheel. The piston valves are inside, 
and their rods are connected by means of rock shafts and levers with 
the reversing link, which latter is also inside. The brakes, worked by 
gas also, led through a 3 way cock or brake valve to a3 inch cylinder, 
the piston of which works on the brake arms, and these on the shoes. 
When the gas is on, and it is desired to cut off the brakes, the gas re- 
turns through the valve to the solution tank, where it is at once ab 
sorbed. The brake shoes are hung in such a manner that they loosen 
when the gas is cut off. The gas trap is hung in front of the forward 
ax'e, is of 4 inch boiler iron, air and water tight. 

The manner of operating the locomotive is as follows : The inner tank 
receives its charge, and the outer tank at the same time is filled with the 
57 per cent. blow off solution from the still, this solution being charged 
usually at a temperature of 80° F., though a little more or less tem- 
perature does not matter. If above 80° it will give increased pressure ; 
if below, it will increase its heat in running by the discharge from the 
cylinders. The motor is now ready to run; when its charges are ex- 
hausted it returns to the station and they are renewed. The quantity of 
absorbing fluid in proportion to the anhydrous liquid charge is about 5 
to |. When the liquid has been exhausted, it has been in the form of 
exhaust gas absorbed into the solution in the outer tank, which latter 
has practically become commercial ammonia, which, being withdrawn 
at the station, is redistilled and used over and over again, a new charge 
taking its place in the motor, as well as a new charge of anhydrous 
liquid. Thus the process repeats itself almost indefinitely, the annual 
loss being not over 10 per cent.; from commercial ammonia to anhy- 
drous ammonia gas, to anhydrous liquid, to gas, in this form used as-a 
motive power, discharged then into water, which it converts into com- 
mercial ammonia. There is no reason why pure water should not be 
used, instead of the weak solution of ammonia from the blow-off, for 





absorbing ; that is, in fact, done, but the objects in using the blow-off 
solution from the still are obvious ; 1, the small percentage of ammonia 
therein is saved ; and, 2, the temperature necessary for charging for 
proper operation could not be more economically or easily obtained. 

The economy of such a motor is easily understood ; practically no 
loss of material, small amount of fuel consumed in the manufacture, 
the absence of a stoker on the motor, it requiring but one man to run it. 

The exact cost of manufacturing anhydrous ammonia liquid has not 
yet been ascertained, nor the cost of operating ; this will only come 
with time and experiment, but sufficient is known to state positively 
that the cost is not over one-fourth that of steam or any other motive 
force. 

To revert again to the locomotive, the liquid force is as follows: It 
passes down from the inner tank into the evaporating tubes, and these, 
surrounded by the 80° F. solution, cause it to rapidly evaporate at a 
pressure of 147 pounds to the square inch. It rises from the manifolds 
at the ends of the tubes to the upper half of the inner tank, from whence 
it flows to operate the engines. The gas exhausted from the engine 
cylinders passes in at the bottom of the outer tank, at a point between 
the axles, and is instantly absorbed. A small pip>, leading from the 
gas reservoir, passes through the 3 way cock to the brake cylinder, and 
by simple means is returned into the solution of the outer tank. 

The engine cylinders are surrounded by jackets, through which ab- 
sorbing solution flows, for a twofold reason—namely, to keep up an 
equitable expansion temperature, and to absorb any gas leakage that 
should occur, 

The object attained by the gas trap, which is about half full of water, 
which it is seldom necessary to renew, is to absorb through a check 
valve, by which it is connected with the outer tank, any gas not ab- 
sorbed therein, avoiding thereby any possible back pressure, smell or 
leakage. 

The discharge of the exhaust gas into the solution of the outer tank 
keeps the temperature of this solution almost constantly at 80° F., for 
reasons already given, the exception being that this discharge usually 
raises the temperature, the proof of which I have found to be that a 
motor returning from atrip usually does so with its gauge showing a 
higher pressure than that with which it started out. Against this I find 
that if from any cause an ammonia motor is allowed to stand, say on a 
siding all night, the temperature of the absorbing solution will fall ma- 
terially. A simple means of raising its temperature, and the pressure 
as well, is to allow a small jet of ammonia gas from the reservoir to 
flow into the absorbing solution, which quickly heats it. 

Fig. 4 represents a recent plan of mine for placing the motor and ma- 
chinery beneath the platform of an ordinary street car. Similar, but 
very cumbersome apvaratus has already been placed in this way, and it 
had various inconveniences which this arrangement obviates. This 
motor, which could be attached to any car without altering its body, 
has the following characteristics : 


Capacity of solution tank................. 600 gallons. 
Capacity of ammonia tank................ 90 gallons. 
Heating surface of tubes... ..........+.-- 200 sq. feet. 
RO NG 0c cccdsececuednices 40 gallons. 
CN IN 600 ce cccwcceceneseses 40 gallons. 


Center to center of axle .................. 6 feet. 


Solution tank is 8 feet by 2 feet 6 inches by 3 feet 6 inches. 

Ammonia tank is 7 feet 6 inches by 17 inches. 

Diameter of wheels, 30 inches. 

Bottom of tank above the rail, 6 inches. 

Car body, 16 feet without platforms. 

The cost of such a motor placed beneath ordinary street cars would be 
in the neighborhood of $600. 








Gas Cookers. 
anntmaltigiinniien 
[A paper read by Mr. W. H. Manwaring before the Eastern Counties 
Gas Managers’ Association. | 


In submitting a paper on this subject to your Association, I am well 
aware that it is unnecessary fer me to advocate the general policy of in- 
ducing additional consumption of gas by this or any other means. 
Whether the increase is to be obtained in the direction of lighting, heat- 
ing, or power, we are well agreed as to the desirability of selling more 
gas each year than we did in its predecessor ; and it is a comfortable 
fact—predictions to the contrary notwithstanding—that this hope is in 
most cases realized. Gas as yet stands pre-eminent as the popular light- 
ing agent; and it is advancing steadily into very respectable rivalry 
with steam as a source of power. 
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On the score of economy, we need not expect gas fires to supplant coal, 
except where intermittent service is required. It is then admitted to be 
the best and cheapest fuel. But, when used for cooking, the unmistak- 
able superiority of gas is most apparent; and the progress which has 
been made in this direction, wherever there has been the opportunity— 
progress, in spite of apathy and prejudice—proves that for cooking 
purposes the gas range has no equal. From the standpoint of the man- 
ufacturer of gas, this is extremely satisfactory. Gas fires are a very 
useful adjunct to ordinary winter business ; but cooking stoves create a 
demand when the works would otherwise be comparatively idle. The 
encouragement of day and summer consumption tends towards a nearer 
approach to uniformity of demand ; and this is perhaps as much to be 
desired by ourselves as by our electrical friends. It is to gas cooking 
stoves that we must look as the principal means for the attainment of 
this end, although there is room for much improvement in the develop- 
ment of gas for industrial and technical purposes. 

In this direction will also be found the best remedy for a complaint 
from which small gas undertakings especially suffer ; namely, excess- 
ive capital in proportion to the amount of their yearly business; and it 
is only by fostering summer.consumption (which does not need addi- 
tional capital outlay), that they can hope to neutralize the effect of this 
disadvantage, and to materially reduce the price of gas. This class of 
trade yields a profit which is so substantial as to make it almost the 
duty (certainly the best policy) of every manager of every gas works, 
large or small, to advocate its adoption. If no trouble is spared to give 
the new venture a good start—say, by some such means as an attractive 
exhibition, with lectures on gas cookery—the results will be at once ap- 
parent. Each efficient cooker will be its own best advertisement; and 
its influence will sometimes be traceable through a large circle of ac- 
quaintances. After a short interval, business may be stimulated by 
the publication of local testimony to the advantages of cooking by gas, 
which can be obtained readily enough. The letting out of gas stoves 
will be found to cause increased sale, directly and indirectly, inasmuch 
as the use of gas for this purpose generally has an effect in removing 
any prejudice which may exist against gas fires and other gas appara- 
tus. The business is permanent and certain ; and it does not fluctuate. 
Under ordinary circumstaaces, those who have used gas ranges which 
are properly fixed will not be without them if they can helpit. It is 
essential, however, that the cooker be ‘‘ properly fixed,” if it is to give 
satisfaction. If this is not done, it will be an unmitigated nuisance, 
not only to the person using it, but to everyone in the house. 

The profit which is derivable from this source can be conveniently 
divided into that which is made in the winter and that in summer. It 
is a well established fact that, in many cases, a large amount of gas is 
used for cooking throughout the year. Stoves are frequently fixed be- 
cause the ordinary kitchen range cannot be made to work properly, and 
the undoubted superiority of the results achieved in a gas oven causes 
it to be used during the whole of the year by no inconsiderable section 
of the community. It is, however, difficult to estimate, with any ap- 
proach to certainty, the amount of gas so consumed in the winter quar- 
ters, unless a special meter is affixed to the cooker, particularly now 
that gas fires are becoming more common. I have, therefore, confined 
myself to the increased consumption during the two summer quarters 
only ; and this the more readily, as it is to the profit on this extra sum- 
mer consumption that I particularly wish to refer. 

I have tabulated a large number of our customers who are using the 
two sizes of cooker most in vogue in Lincoln. These are a small un- 
jacketed cast iron stove, which costs us £1 8s.; and one which we buy 
for an average of £3 6s. 8d., which is enamelled and jacketed with a 
non-conductor. In each case, the consumption has been taken during 
the summer preceding the fixing of the range, and compared with that 
for the corresponding period after its use has commenced. The average 
increase due to these two stoves amounts to 7500 cubic feet for the 
smaller, and 9200 cubic feet for the larger. Note that this is not the 
annual increase, but only that caused during the two summer quarters. 
As a rule, a bigger stove shows a relatively higher consumption, and 
costs proportionately more to fix ; but these sizes will serve to indicate 
what may be expected from an ordinary household. 

The average inclusive cost of fixing the stoves is 7s. 5d. and 9s. 8d. 
respectively, which covers the provision of a compo. feed-pipe, union, 
galvanized flue pipe, carriage and labor. Once fixed, the further ex- 
penditure for keeping the cooker in a proper condition is very slight. 
The few breakages which occur are made good ata comparatively small 
expense, and the same remark will apply to the renewal of parts and 
fittings which are burnt or worn out. 

With regard to the return which is yielded, I think we may adopt a 
different basis to that which would be used if the extra consumption 





were induced in the winter. Any increase is then chargeable (before 
the profit due to such increase can be estimated) with the interest on 
the capital necessarily expended in order that the demand may be mei. 
But this additional summer consumption does not involve any expendi 
ture of capital beyond the cost of the stove, and the only manufacturing 
items which can legitimately be said to be increased thereby are coals 
and purifying, and labor for carbonizing. In many smaller works 
there would be nothing added to this latter item. There is also an ex- 
tra charge for maintenance of the cookers; but this amounts to no 
more than a fraction of a penny per 1,000 cubic feet, and is sometimes 
taken into account and returned as rental. All other expenses of manu- 
facture would still be incurred to practically the same extent, whether 
the additional gas were made or not. The items I have named amount, 
in a case with which I am familiar, to just under 10d. per 1,000 cubic 
feet ; and the difference between this figure and what is received from 
the consumer is really the profit on the extra sale. Assume the selling 
price to be 2s. 6d. per 1,000 cubic feet, then the small stove will add 
18s. 9d. to the receipts during the summer ; and the larger one £1 2s. 6d. 
—two-thirds of which (12s. 6d. and 15s. respectively) is profit. It is in 
consequence of this exceptionally large return that the business of hiring 
out gas stoves is especially useful to smaller undertakings, which are as 
a rule heavily handicapped by the comparatively large amount which 
has to be added to the cost of gas in the holder for interest on capital ; 
and in proportion as this amount is abnormally large, so will the benefit 
derived from increased summer consumption be enhanced. 

There is generally a further profit to be gained by means of the rental 
charged for the use of the cooker. ‘n this respect, there is a consider- 
able difference of opinion. Some hold that the rent should cover, not 
only the interest on the first cost of the stove, but also on the amount 
expended in fixing and maintaining it, as well as providing for its de- 
preciation in value and ultimate renewal. On the other hand, there is 
the policy of keeping the rentals at the lowest possible figure—remain- 
ing satisfied with the profit arising out of the gas consumed. Bearing 
in mind how easy it is to hamper anew line of business, the latter course 
seems the preferable one. For the two types of cooker I have instanced, 
perhaps the happy medium may be found at 6d. to 1s. per quarter, which 
should not be much exceeded. At this figure, similar ranges can be hired 
in several towns though a considerably higher rate is charged in others. 

For many reasons I believe the most satisfactory arrangement in the 
interests of both parties is that of hire purchase, when computed on 
a moderate basis. Under this system the consumer acquires a per- 
sonal interest 1n his stove, which conduces to more careful usage and 
greater satisfaction. The gas manager is relieved of the danger of an 
accumulated stock of stoves of an older pattern, which may be thrown 
on his hands in consequence of a fancy for something newer in design, 
and possibly more taking in appearance, but which does its work no bet- 
ter than the stove it displaces. Further, when once the period of pur- 
chase has expired, there will no longer be the liability to keep the ranges 
in free repair. Simple hire will, however, always be preferred by a 
certain class of consumers, and arrangements will be necessary to en- 
able the majority (or that portion which is new to the use of gas as a 
cooking agent) to obtain the stove on simple hire for a trial period, be- 
fore committing themselves to purchase. 

Opinions differ as to the necessity of providing a stamped agreement 
for signature by the would-be hirer. This generally stipulates for a 
minimum of one year’s tenancy, and a guarantee to make good any 
wilful damage to the stove. It is often difficult to say what is wilful 
damage, and what fair wear and tear ; and as regards the other clause, 
the use of a gas cooker is such a decided boon to the great majority of 
consumers, that the stove is retained unless a very good and sufficient 
reason prompts its removal. This provision of an agreement is a step 
which seems natural and prudent, as safe-guarding the interests of tle 
purveyor. But, speaking from experience, the cases where it is worth 
its stamp are few and far between, and the necessity for signing a legal 
document will sometimes act as a deterring influence with an undecided 
would-be customer. 

Where gas is supplied by a private company, of course, there is 1° 
restriction as to the extent to which the sale or hire of gas apparatus 
may be carried. But when the undertaking is in the hands of the local 
authority, a certain amount of trade jealousy will mostly have to be 
contended with. The demand for cooking stoves is very limited until 
they are brought within the reach of all by easy terms ; and sometimes 
arrangements can be made for the fixing to be done by local gasfitters, 
under supervision. In this case their gain will probably more than 
counterbalance their loss. There can, however, be no doubt that gas 
undertakings should always be considered as purely business concer®s, 
and worked on business lines. 
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As to the average life of a gas cooker, and the allowance which will 
cover depreciation. In this connection we have not (after seven years) 
any stoves which can be said to be worn out; most of them being for 
all practical purposes, as good as new. This appears to be a very satis- 
factory proof of their indestructibility, especially when the trifling cost 
of the smallest is borne in mind. I should think a considerable propor. 
tion will be in good condition after say, 15 years’ constant service; and 
as by that time each cooker will have paid for itself, perhaps two or 
three times over, it may be consigned to the scrap he 1p when worn out, 
without much compunction. 

When fixing a gas stove it will not be found that, in the ordinary 
run of cases, any enlargement will be required either of the service or 
the meter. The supply for the cooker will nearly always, however, 
have to be taken directly from the meter outlet. Sometimes it may be 
possible to obtain an efficient supply for the smallest size from some in- 
ternal fitting nearer than the meter ; but this is seldom or never practic- 
able with any larger stove. In the distant future we may hope to find 
a pipe of sufficient capacity laid to a convenient recess for the cooker in 
every decent cottage ; but I need hardly say that this is at present very 
much the exception, not only with the cottage, but with any other class 
of house. Too much importance cannot be attached to the maker’s in- 
junction to allow an ample supply ; and economy in this particular is 
much to be deprecated. Unless the connection is of unusual length, 
the main pipe of the range will be the best guide as to size; but 
care should be exercised that the bore is not crippled by careless work- 
manship. As soon as any considerable number of cookers are in use it 
may be found advisable to allow 3-10ths or 4-10ths additional pressure 
during that part of the day when they are most wanted. This was ne- 
cessary in our Own case. 

Assuming that the stove is in perfect condition, and has an abundant 
supply of gas, the most probable ground of complaint will be the stench 
pipe from the oven. Much trouble has sometimes to be taken before 
this part of the equipment can be made to work satisfactorily. The best 
material of which to make these pipes is galvanized sheet iron ; and they 
should be taken into the nearest flue or chimey with as little deviation 
as possible. If no chimney is available, the best alternative is to carry 
the pipe into the false roof. Only in the last extremity should it be led 
through an outside wall, and where this cannot be avoided it should be 
continued until it is about a foot higher than the top of the wall; but 
stench pipes of this description are nearly always liable to a reversal of 
the current. Matters are sometimes improved by covering such a flue 
with non-conducting composition, or by inclosing it in a wooden casing. 
This prevents the cooling of the products of combustion, and their con- 
sequent return into the oven. No pains should be spared to render this 
part of the apparatus effective. A cooker which is always liable to the 
extinction of the oven burners is a source of much danger ; and, apart 
from this, nothing is more objectionable than to find the house fi'ling 
with noxious fumes. 

The other complaints to which attention will be necessary are mostly 
due to the presence of grease or dirt in the burners, and special attention 
should be directed to the printed instructions for keeping them clean. 
The usual effect is that the burners refuse to light properly, and in this 
respect Mr. Fletcher’s caution—that no tampering should be allowed 
with the adjustment of the proportions of gas and air—ought to be en- 
forced. If the cooker has once performed satisfactorily, the fault can 
nearly always be found and removed without this being interfered with. 

The most expensive item connected with the maintenance of gas cook- 
ers is that of cleaning, and, when necessary, repairing those which have 
been returned from hire. The condition in which some of these are re- 
ceived is anything but creditable to those who have used them. After 
all the dirt and burnt grease have been removed, a coat of Berlin black, 
and the provision of new tins and fittings (if required), should enable 
the range to be relet nearly as readily as a new one. The cost of this 
course of treatment will average perhaps 5s. per stove. But much can 
be done in this direction when other business is not pressing, and it will 
then cost practically very little. 

Before concluding, I should like to draw especial attention to pushing 
the hiring out of cookers amongst what are generally known as the 
Working classes. Few towns have such a relatively large artizan busi- 
ness as Lincoln, and experience shows that as a class they are exception- 
ally worthy of cultivation. The use of cocking ranges is certainly not 
encouraged amongst them to the extent it deserves. The sizes I have 
nanied (and especially the smaller one) lend themselves admirably to 
this business, and if fixed free of cost, with a low rental, it should not 
be a difficult task to convince working men of the many advantages to 
be gained by their adoption. They cccupy very little room ; and more 
particularly in small houses, with such a summer as the one we have 
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just experienced, they will make all the difference between a comfortable 
home and the reverse. 

In this connection, prepayment meters should be of use, as affording 
a ready means of proving that gas can be used for cooking at least as 
cheaply as coal, which proof is invariably necessary. In homes of this 
description, the stove is under the personal supervision of the mistress, 
and the trouble which is experienced in other circles, with the servant 
girl, does not here exist. 

From our point of view, this field will be found to repay cultivation 
to an equal, if not a greater extent than where larger stoves are re- 
quired ; and in most towns the field is extensive enough. As sellers of 
gas, we are becoming more and more alive to the fact that, with regard 
to its use for lighting, there is ample room for extension among houses 
of the smaller class ; and the same may be said with equal force with 
reference to its application for cooking purposes. 

There is no valid reason why the possession of a gas cooker should 
not be with all classes the rule, and its absence the exception. Once 
used in this manner, gas speedily becomes practically indispensable; and 
it is promoted from its position as a convenience into that of a necessity 
in every well regulated household. 








Spontaneous Combustion. 
te 
[Abstract of lecture delivered by Prof. Vivian B. Lewes before the Not- 
tingham meetiog of the British Association. | 

When an inflammable substance ignites or becomes incandescent with- 
out the application of fire or other apparent cause, it is customary to 
speak of it as spontaneous combustion—a term which does not correctly 
express the actions which lead to this apparently mysterious result. Ear- 
ly in the 18th century a woman was found burned to death under cir- 
cumstances which gave no clue as to the cause of the accident ; and to 
satisfactorily explain her death the theory of spontaneous combustion 
was devised by the experts of the day, and was generally accepted at a 
time when little or nothing was known of what takes place during the 
process which we know as combustion. But as the years rolled on men’s 
views upon this important subject became wider and more exact, until 
in the latter part of the last century the great French philosopher La- 
voisier, partly by his own experiments and partly by the teachings of 
the work done by others, gave us a true knowledge of combustion and 
the changes which take place when a body is burned ; whilst the com- 
mencement of this century marked still further the advance of our 
knowledge in this direction. We now know that, from the nature of 
combustion, it is impossible for the human body to undergospontaneous 
ignition or combustion in the way in which the novelists and scientific 
experts of the last century believed possible ; but there are few who 
have not heard of, and even come across, cases in which large masses of 
coal, small quantities of oily rags or waste, and hayricks which have 
been made from grass stacked before it was thoroughly dried, have ig- 
nited without any apparent cause, and kept alive in their minds and on 
their tongues the term ‘‘ spontaneous combustion.” 

The theory of combustion which was generally accepted during the 
last century was that every combustible body contained within itself the 
products of combustion combined with a ‘‘ something” called phlogis- 
ton. When the substance was burned this phlogiston escaped, giving 
the flame or incandescence of combustion, whilst the products were set 
free. This theory could not, however, for long stand the test of exact 
experiment. As soon as Black introduced the balance into scientific re- 
search, it was found that when any substance underwent combustion, 
the products weighed more than the body before it had been burned, the 
reverse of what one would have expected had the phlogistic theory 
been correct. During the last century lived Joseph Priestley, one of the 
most remarkable men this country hasever claimed as her own—shown 
by the discovery of the gas which we now call oxygen. Lavoisier saw 
the importance of this discovery, and conceived and carried out an ex- 
periment which has become historical, as proving, for the first time, be 
yond doubt, the fact that the air is not a simple elementary substance, 
but contains two perfectly distinct gases, oxygen and nitrogen. Having 
reached this point, the next question which suggested itself was, which 
of the constituents of the atmdsphere is it which supports and carries on 
combustion, and how does it act in doing so? If we continue experi- 
menting we will soon learn that anything which will burn in the air will 
burn with still greater vigor in oxygen, whilst nitrogen alone instantly 
stops the combustion of those bodies which require air to enable them to 
burn. Many bodies not looked upon as combustibles, such as iron and 
zinc, burn with considerable brilliancy in pure oxygen ; and it is from 
these facts that we come to look upon oxygen as the great supporter of 
combustion. 
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The rapidity with which chemical combination takes place varies to a 
very great extent with surrounding circumstances. In all cases slow 
combustion is accelerated by increase of temperature, and the higher the 
temperature the more rapid becomes the chemical action. All combusti- 
ble bodies at a certain temperature undergo what is termed “ignition.” 
It can readily be proved that when organic substances containing hydro- 
gen undergo decay some of the hydrogen present unites with the oxygen 
of the air to form water ; but the heat generated by the combinatioa is 
spread over so long a period that at no moment of time is it perceptible 
to the sense. If, however, hydrogen gas is confined under pressure in a 
gasholder, and allowed to escape through a jet into the air, on being ig- 
nited it burns with an intensely hot flame, the heat energy of which can 
be converted by suitable contrivances into other forms of energy, such 
as mechanical force. In this case, as much hydrogen is converted into 
water in the course of a minute as would have been formed in some 
years by the process of slow combustion. The increase in calorific in- 
tensity obtained is solely due to the increased rate of combustion, the to- 
tal thermal] value of the hydrogen being the same whether it is burned 
by a slow process taking years, or rapidly in a minute. During the de- 
cay or slow oxidation of combustible bodies heat is generated, and it is 
only necessary for this heat to reach a certain point, 7. e., the point of 
ignitioa, for the little-noticeable slow combustion to become ordinary 
combustion with its manifestation of flame of incandescence. It is this 
action to which the term ‘‘ spontaneous combustion ” has been given. 

When the combustible substance has a great affinity for oxygen, and 
a‘ the same time a low point of ignition, spontaneous combustion will 
take place with great ease. Indeed, in some cases, such as that of phos- 
phorus, we are obliged to prevent the access of air to the body if we 
wish to prevent ignition taking place ; and we also find that the finer 
the state of division of the substance the more readily will its spontane- 
ous ignition take place. In practically all of the cases of spontaneous 
ignition which come under notice we have the heat evolved during the 
slow combustion kept in by the presence of a mass of non-conducting 
material. This heat, being unable to escape, gradually grows higher 
and higher, the chemical combination becoming more and more rapid 
as the temperature increases, until the point at which ignition of the 
mass takes place is reached. Some bodies also have the power of ab- 
sorbing many times their own volume of gases, and in doing this they 
not only give rise to a certain increase in temperature due to the com- 
pression of the absorbed gas upon their surfaces or in their pores, but 
they also increase the chemical affinity of the gas so compressed. Car- 
bon is one of those substances which possess, to an extraordinary de- 
gree, the power of attracting and condensing gases upon their surfaces. 

There are several very interesting points with regard to the spontane- 
ous combustion of charcoal. It is self-evident that the more porousa body 
is the greater amount of exposed surface will be available for the con- 
densation of gases ; and the great power which charcoal has of absorp- 
tion is undoubtedly due to its great porosity. Now the temperature at 
which wood can be carbonized varies very considerably. Wood will 
begin to char—that is to say, begin to be converted into charcoal—at 
temperatures very little above that of boiling water ; and in the manu 
facture of some of the newer kinds of gunpowder the charcoal is formed 
by heating with superheated steam. Charcoal formed at this low tem- 
perature, however, still contains large quantities of hydrogen and hy 
drocarbons, and is not nearly so porous as charcoal made at a high tem- 
perature. If charcoal is burned at a high temperature the carbon is in 
a dense condition, and resists to a considerable extent the setting up of 
chemical action by the oxygen absorbed and condensed in its pores; but 
if it has been formed at a low temperature, this condensed oxygen will 
rapidly act upon the hydrocarbons and hydrogen still remaining in the 
mass, and raise in this way the temperature to a dangerous point. It is 
more than probable that very many unexplained fires have been 
brought about by beams and woodwork becoming charred in contact 
with flues and heating pipes. 

The spontaneous ignition of coal has been the cause of an enormous 
number of serious accidents. The earliest theory as to its cause is that 
it is due to the heat given out during the oxidation of the pyrites, or 
“‘coal brasses,” present in varying quantities in nearly all cuals. Some 
coals very liable to spontaneous ignition contain only 0.8 per cent. of 
pyrites. If we imagined this to be concentrated in one spot, instead of 
being spread over the whole mass, and to be oxidized in a few hours, the 
temperature would rise only a few degrees; and under ordinary circum- 
stances this rise of temperature would be practically inappreciable. The 
oxidation of masses of pyrites under certain conditions give rise to the 
formation of ferrous sulphate and sulphur dioxide, with liberation of 
sulphur, and one might easily imagine that this free sulphur, which has 
an igniting point of 250° C., would play an important part in the action 





by lowering the point of ignition. This, however, can happen only with 
large masses of pyrites undergoing oxidation. With the small amount 
of pyrites present in coal, supposing air present in sufficient quantity to 
oxidize it, the sulphur formed will be converted into sulphur dioxide at 
temperatures as low as 60° C. 

When coal is heating a distinctive and penetrating odor is evolved, 
which is the same as that noticed when wood is scorched ; and the gases 
produced consist of nitrogen, water vapor, carbon dioxide, carbon mon- 
oxide, hydrocarbons of the paraffine series, and sulphureted hydrogen, 
the presence of the latter gas showing beyond doubt that oxidation of 
the sulphur has nothing to do with the action. Coal is a substance of 
purely vegetable origin, formed, out of contact with air, by long ex- 
posure to heat and pressure, from the woody fiber and resinous con- 
stituents of a monster vegetation which flourished long before the earth 
was inhabited by man. Coal therefore may be looked upon as a form 
of charcoal which, having been formed at a temperature lower than 
that of the charcoal burner’s heap and under great pressure, is very 
dense, and still contains a quantity of those constituents which, in the 
latter case, were driven off as wood naphtha, tar, etc. These bodies con- 
sist of compounds containing essentially carbon and hydrogen, together 
with a little oxygen and nitrogen, and form the volatile matter and 
hydrocarbons of the coal. Coal also contains, besides these, certain 
mineral bodies, which are present in the fiber and sap of the original 
wood ; and these form the ash which is left behind on the coal being 
burned. These mineral substances consist chiefly of gypsum or sul- 
phate of lime, silica and alumina, together with some oxide of iron, 
which gives the color to the reddish-brown ash of many coals, and 
which has been formed by the decomposition of the pyrites in the origi- 
nal coal. All coal contains a certain proportion of hydrogen, with 
which some of the carbon is combined, together with the nitrogen and 
oxygen, forming the volatile matter in the coal. The amount of this 
volatile matter varies greatly, anthracite containing the smallest quan- 
tity and cannel and shale the greatest. 

Let us trace the action which culminates in ignition. As soon as the 
coal is brought to bank, absorption of oxygen commences ; but, except 
under rare conditions, the coal does not heat to any great extent, as the 
exposed surface is comparatively small, and the largeness of the masses 
allows of the air having free access to all parts, so keeping down the 
temperature. After the coal has been screened and the large pieces of 
pyrites have been picked out, it is put in trucks. Here it begins to get 
broken up, owing to the many joltings and shuntings, and so offers a 
larger surface to the action of the air. When it has arrived at the ship 
it is further broken up by being shot down the tipsor shoots, More harm 
is done at this than at any other period, for the coal is broken by reason 
of the distance it has to fall, and it has to bear the impact of every suc- 
ceeding load falling uponit. It thus rapidly becomes slack, so that the 
under part of the ship load is a dense mass of small coal, which soon 
rises in temperature by reason of the large surface exposed to the air 
and the consequent absorption of oxygen. This sets up chemical combi- 
nation between the oxygen absorbed by the coal and the hydrocarbons, 
and in some cases culminates in combustion. 

Moisture has a most remarkable effect upon the spontaneous ignition 
of coal. The absorption of oxygen is at first retarded by external wet- 
ting, but after a time the presence of m >isture accelerates the action of 
the absorbed oxygen upon the coal, and so causes a serious increase of 
heat. The researches of Cowper, Baker, Dixon and others have of late 
years so fully shown the important part which moisture plays in actions 
of this kind that it is now recognized as a most important factor. 

In order to prevent the spontaneous ignition of large masses of coal, 
it is manifest that every precaution should be taken during loading or 
storing to prevent crushing of the coal ; and on no account must a large 
accumulation of small coal be allowed. Where possible the depth of 
coal in the store should not exceed 6 to 8 feet, and under no conditions 
must steam pipes or flues be allowed so near the mass of coal as to give 
rise to any increase of temperature. These precautions should amply 
suffice to prevent spontaneous ignition in stored coal on land ; whilst 
special precautions, which will be found fully discussed in a paper read 
by me before the Society of Arts, would have to be taken ia the case of 
coal for shipment. 

Perhaps the commonest case of spontaneous combustion is to be found 
in the ignition of oily waste or cotton rags. There are plenty of authen 
ticated cases in which even a handful of cotton waste which has beet 
used for polishing furniture has ignited when thrown on one side, «nd 
has caused most disastrous fires. Cases of spontaneous combustion ‘ue 
to this cause have been more abundant than from any other ; and cases 
are even on record where serious fires have resulted from sparrows us'0D 
our waste in the construction of their nests. In all well-regulated work- 
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shons the orders against any accumulation of oily waste are very strin- 
vent; and the most reasonable precaution to be taken is that oily 
material when done with should be thrown intoa metal vessel, contain- 
ing water, or which, at any rate, could be emptied of waste or filled 
with water at night. 

Having discussed the more common cases of spontaneous ignition, and 
seen that in every case it is due to the rise in temperature, brought about 
by chemical action until the igniting point of the substance is reached, 
we are in a position to understand the impossibility of spontaneous com- 
bustion taking place in the human body. The tissues of the body used 
up in every action, voluntary or involuutary, are got rid of by a pro- 
cess of slow combustion, giving a normal temperature to the living 
body. It may seem at first sight possible, by preventing tue escape of 
such temperature, to increase it to a point at which ignition might be 
possible ; but we know by experience that the effect of swathing the 
body in non-conducting materials, so as to prevent the escape of heat 
from it, results in profuse perspiration, and before the living flesh could 
undergo combustion it would be necessary to drive from it the whole of 
the moisture which it contained. The human body contains from 75 to 
80 per cent, of water, and in order to evaporate this amount, an enor- 
mous amount of heat would be required, and life would have been im- 
possible long before the necessary dryness of the mass had been arrived 
at. In fact, the moisture present in the body may be looked upon as its 
great safeguard against the effect of heat ; and it is perfectly possible for 
a living man to remain in an oven which would roast a steak or cook 
an egg. The evaporation of water from the skin takes up so much heat 
that the temperature of the living flesh will never rise above a certain 
point until the moisture is exhausted. It used to be supposed that cases 
of spontaneous combustion took place in people whose intemperate 
hybits had caused the body to become saturated with alcohol, and that 
it was this substance which caused its ready ignition ; but, as Liebig 
pointed out some 40 years ago, the presence of the alcohol can have no 
effect, as if we take a sponge and soak it in spirits of wine and ignite it, 
the alcohol burns away and leaves the sponge untouched. The same 
thing would undoubtedly happen in the case of the living flesh. 

In this lecture I have tried to bring before you the important fact that 
spontaneous combustion merely means that the heat due to chemical 
actions taking place in the body, heat which has been unable to escape, 
has raised the temperature to the point of ignition, a point at which slow 
combustion passes into rapid combustion with manifestation of incan- 
descence. In speaking of spontaneous combustion we must clearly re- 
member that it represents merely the acceleration of an action which has 
been going on slowly and surely, although our senses may have been 
too deadened to detect it. If we wish to be hypercritical ‘‘ unaided ig- 
nition” would be a far more correct term to apply to it than ‘‘spon- 
taneous combustion.” 








The Field of Domestic Engineering 
scala ln 
[By Mr. LEICESTER ALLEN, M.E., in Engineering Magazine.] 

Up to a very recent date the fact that an engineer of ability could find 
in the field of domestic appliances alone enough work to employ profit- 
ably all his energies, the exercise of a high degree of skill in it opening 
the door not only to competence but to fame, has been but dimly per- 
ceived. But those who first had the sagacity to devote themselves to the 
special engineering arts pertaining to the supply of light, heat, air, and 
water to buildings inhabited as dwellings or offices, or in which people 
assemble for business, amusement, or worship, are already enjoying, in 
most ceases, a substantial reward. 

To deal with an example, electricity had grown into a most important 
branch of domestic engineering in many other ways than mere illum- 
ination, although this is, and will long remain, the most important ap- 
plication of electricity to the comfort and luxury of mankind. Electric 
heating had not then reached, nor is it likely at present soon to reach, 
a stage of development that will render its importance comparable to 
the numerous and daily increasing minor uses of electricity in domestic 
economy. And unless the extended applications of engineering in 
modern office buildings, hotels, asylums, schools, hospitals, etc., are 
not considered as properly to be classed as ‘‘domestic,” the interests of 
the trades named cover only a very small part of the total area in which 
engineering skill finds room for exercise in modern buildings. Hotels, 
asylums, schools, hospitals, and even prisons are the permanent resi- 
cences of some, and the temporary homes of a large number of their oc- 
cupants; and in such buildings the application of engineering to the 
home life will be found to overlap into the territory of mechanical en- 
g neering, steam engineering, and hydraulic engineering, in the kitch- 
ea, the laundry, and the passenger elevator ; and even into the limits 








of pneumatic engineering in the steadily increasing applications of gas 
engines to the performance of various kinds of work in the culinary 
and laundering departments, and in the ventilation of buildings. 

The scope of the term ‘* domestic engineering,” as applied to a distinct 
division of professional effort, is thus seen to be wide enough to tax all 
the ability that can be brought into it; yet there is reason to expect that 
this scope will be enlarged in the future, so as to include yet undreamed 
of possibilities. The spirit of progress will never cease to demand more 
of the aid of natural forces in the performance of the world’s work ; and 
the supply is apparently unlimited. Human ingenuity directed by sci- 
ence will work greater miracles than have yet been wrought; and in 
these benefits all classes will ultimately share in greater measure than 
is now apparent to those who look upon the mere surface of human 
events. 

The tendency of the times is to the creation of a distinct department 
of engineering practice that will go hand in hand with that of the arch- 
itect ; the two professions working in harmony with each other in the 
perfection of architectural construction, which no longer includes mere 
beauty of design, but demands the maximum of convenience, comfort, 
and utility, with the minimum of cost in maintenance and labor ap- 
plied to cleaning and other operations needful to health, comfort, and 
refinement of living. To this department the name chosen for the title 
of the present article is entirely appropriate, though some other equally 
suitable may be chosen. 

The architect in future will seek more and more the aid of specialists 
in the different branches of engineering named, because adequate con- 
sideration of all these details will be beyond the power of any single 
mind, if undertaken in addition to the already sufficiently onerous la- 
bors of architects in the active practice of their profession. And art 
will be the gainer when, in the design of buildings, that which is neces- 
sary on the score of utility is first well thought out and provided for, 
leaving the artistic incorporation of these things into the general design 
entirely unembarrassed by any contingency which may compel altera- 
tions. In a case wherein all the engineering appliances that are to be 
used are decided upon in advance, and their positions and the space that 
will be occupied by them has been determined, the architect is, at the 
outset, placed face to face with such definite limitations as will toa 
great extent influence his work; and he can scarcely fail to design 
more intelligently and artistically than if these limitations are dimly 
perceived, or perhaps left out of sight altogether. 

The engineering specialist who would occupy this opening field of use- 
fulness will need peculiar qualifications. It will not be enough that he is 
well instructed in the general principles of engineering, that he isexper‘en- 
ced in the construction of the great variety of machinery now concerned 
in the domestic economy of such buildings as have been named, and could, 
if called upon, design any one of them and superintend its erection in a 
machine shop. In addition tosuch knowledge he must be able to plan 
for its arrangement in a proposed building in such manner as not to 
absorb valuable space that could be better occupied, and in such man- 
ner that all will be convenient and develop the highest utility possible 
under the circumstances. He will have to learn that all the limitations 
do not fall to the lot of the architect, and that he must cheerfully take 
his share of them. He will have to be familiar with the uses of every 
machine that must be provided for—not merely in a general way, but 
also in an operative sense—in order that he may not overlook the num- 
berless practical points that are of great importance in the aggregate. 
A considerable but brief inconvenience, experienced only at great in- 
tervals, will be much more patiently submitted to than much smaller 
inconveniences of daily or hourly occurrence. In arranging a laun- 
dry, for instance, he will have much the same kind of problem to solve 
as he would face in the planning of a machine shop, or a factory for 
the production of a particular kind of goods. He will often be obliged 
to abandon precedent and rely upon his own unaided judgment in lo- 
cating all the machinery, because he will find very few buildings ex- 
actly alike either in purpose or in their shape or dimensions. He, 
therefore, no less than the architect, will be compelled to adapt his 
work to new conditions. In arranging for cooking appliances in the 
kitchen he will meet with the same limitations. A certain space of a 
certain shape can be afforded, and in this he will be obliged to place all 
the numerous paraphernalfa of the cuisine, some of them involving the 
use of steam for boiling, others perhaps involving the use of gas as fuel ; 
and sn addition to these the range, which is indispensable in the prepar- 
ation of food on a large scale. Then there will be the water supply for 
kitchen and scullery to be considered, and the arrangement of all these 
appliances in such a judicious order that the use of one thing does not 
interfere with the free use of any other. Obviously the domestic engi- 
neer of the future will have to add to the general qualifications now 
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possessed a knowledge of the order and routine of domestic work, in 
order to acquire perfected judgment in providing for all its require- 
ments, 

But there is a narrower sense in which the term ‘‘ domestic engineer- 
ing” is still appropriate. The houses of the well-to do are yearly re- 
quiring more complicated and elaborate outfits. Not only are such 
houses mostly warmed and ventilated by steam and hot water apparatus, 
but they are lighted by electricity if favorably located, or by gas mapu- 
factured on the premises if remote from city gas supplies. In not a few 
instances electric light is supplied by a special plant requiring a special 
attendant for its care, and such installations require the same grade of 
skill in their design and erection, as well as for their attendance while 
running, as is needed for larger plants, furnishing light from central 
stations in cities. This is the case with many seaside resorts, hotels, 
asylums and sanitariums, which retain in their employ engineers com- 
petent to take charge of the running and repair of all their machinery. 
These engineers in turn employ subordinates. The number of engin 
eers so employed in every large city is daily becoming larger. Engin- 
eers of this class are much superior on the average to those who were 
once employed to take charge of steam engines for manufacturing pur- 
poses. They are forced, in order to obtain and hold their positions, to 
know much more than was thought necessary for an engineer to know 
in former years to render him competent to take charge of a steam en- 
gine. The steam engine does not claim all theattention of men engaged 
in this occupation. They must bring to their task a practical knowledge 
and familiarity with pumping machinery, with heating apparatus, with 
the machinery of passenger elevators, with dynamos, and with electric 
lamps and wiring. I have often been impressed in conversation with 
such men by the extent of their attainments, and surprised by their 
theoretical knowledge. Many of them are competent to detect subtle 
errors in principles inadvertently made by those who have had far 
greater educational advantages. These, then, may properly be called 
‘** domestic engineers.” As time goes on they will find it necessary to 
keep up with the procession, and they realize this fact. They are usual- 
ly careful readers of engineering periodicals, and some of them are quite 
as competent to contribute to engineering literature, upon practical sub- 
jects, as many of those who have some reputation as technical writers. 

Still another class of men are entitled to range themselves in the ranks 
of domestic engineers. Their work, though not of a conspicuous kind, 
is not on that account less meritorious, or of less moment as regards the 
public welfare. The large part of mankind live in comparatively hum- 
ble dwellings, and in these are to be found the work of the domestic en- 
gineers now to be considered. These homes are usually the abode of 
such as find it necessary to practice economy in all expenditures, and 
who, because they cannot afford to gratify all their wishes, must make 
the best of what they can get. 

Expensive heating plants and electric lighting are beyond their reach. 
There must be something cheaper, but it must not on that account be 
intrinsically bad. They will waive luxury, but insist upon comfort ; 
and though they are willing to forego style in their household arrange- 
ments, they want what they have to be in accordance with sanitary re- 
quirements. For these have been invented, in the heating and plumb- 
ing trades, a series of devices as much entitled to be embraced in 
domestic engineering as the costly outfits of more ambitious dwellings. 
The amount of intelligence and careful study that has been brought to 
bear upon the subject of furnace heating, and upon the construction of 
stoves and ranges that can be afforded at a moderate price, is known to 
few outside of the trade. And the success attained by these means of 
heating is such that it cannot be ignored by any one who looks at the 
subject of heating and ventilation with an impartial mind. While any 
such man will not admit that furnace heating 1s to be preferred to hot 
water or steam, he will be compelled to admit that it is the best system 
of heating ever placed within the reach of people of moderate means. 
And if he pursues the subject into the intricacies of construction of these 
useful devices, he will be compelled to admit, also, that the same kind 
of careful thought and attention to fundamental principles has been 
necessary to bring the art to its present advanced state as has been essen- 
tial to success in any other branch of industry. 

The problems of good furnace heating are not all so general that once 
solved for any particular case they are for ever solved for any other 
possible case. As much depends upon careful adaptation of a hot air 
furnace to the particular building in which it is to be used as is involved 
in the erection of apparatus for any other kind of heating. Things can 
not be safely guessed at in any system of heating ; and the most suc- 
cessful in the erection of warm air furnaces, as well asin the erection 
of steam and hot water apparatus, are those who do the least guessing. 
The rule of thumb finds no more appropriate place in heating and ven- 





tilation than it does in working out a strain sheet for a bridge, or in run- 
ning aline for a railway. In the art of ventilation, especially, the 
failures are to be mostly attributed to a departure from methods of cai- 
culation and construction that hold good in all engineering work. The 
omission to observe and strictly follow these methods, even in seeming] y 
minor details, though it does not always result in failure, introduces 
the possibility of it, and nearly always results in a measure of ineffi- 
ciency that could have been avoided by right calculation. Therefore 
the erection of such apparatus is engineering work whenever, even in 
the smallest installment, it is done in accordance with sound engineer- 
ing principles. 

The art of landscape gardening, so far as it relates to the improve. 
ment, beautifying and irrigation of grounds belonging to any building 
in which people are housed, ranges itself under the inclusive title of 
‘*domestic engineering.” This art, asa distinct profession, is of com- 
paratively recent date in the United States, one of the earliest examples 
of it being Central Park, in New York City. But the systematic grad- 
ing and adornment of gardens and grounds was practiced long before 
Central Park was projected. The demand for such work, however, in 
its highest perfection, was too limited in the earlier history of the coun- 
try to encourage the practice of this art as a specialty. Now that the 
country has accumulated wealth, and the art sense of its people has 
been cultivated by travel, the demand not only for the highest type of 
architecture in buildings, but for appropriate artistic environment for 
such buildings, has opened an attractive field for the praciice of land- 
scape engineering. 

Some have dreamed of a period of material and social progress when 
mankind shall be emancipated in large measure from toil; when a more 
equal distribution of wealth will prevail ; and when a life of compara- 
tive luxury and ease will be within the reach of all those who now la- 
bor hopelessly to attain it; a period when ‘‘ Man to man, the world o’er, 
shall brothers be, and a’ that.” So dreamed that manly poet, Robert 
Burns; so have dreamed many others who have pictured the families of 
men dwelling together in fraternal association in large, cleanly, hand- 
some buildings filled with and surrounded by all that makes life worth 
living. This dream of the future of the human race, whether chimeri- 
cal or not, is always a peculiarly attractive one. Should such a period 
ever arrive, domestic engineering will rise to the first rank in the ameli- 
orating influences which mitigate trials mankind can never wholly es- 


cape. 








Electrolysis and Water Pipes. 
Steet 

At the recent meeting (Milwaukee) of the American Water Works 
Association, Mr. Peter Milne, of this city, read a paperon the subject of 
‘* Electrolysis and Its Effects upon Water Pipes,” in the course of which 
he noted that the custom of grounding electric currents of telephone, 
telegraph and other agents accelerated the decomposition, oxidization or 
electrolysis of iron gas and water mains laid in the earth. As yet elec- 
tricians had not in any way attempted to better this state of things. As 
the perishable nature of metals buried in the earth was one of the great- 
est difficulties with which the water works engineer had to contend, it 
was additionally unfortunate that this should be even increased by 
electrolysis. If glazed earthen pipes were used this difficulty would be 
largely overcome, as they were not subjected to electrolysis. 

Various lead and iron pipes in greater or less degrees of oxidization 
and decomposition caused by electrolysis were placed in evidence and 
discussed by the delegates. 

President Benzenberg related some of his experiences in Milwaukee 
owing to the grounding of the current used by the street railway some 
years ago. He displayed a piece of a large 4-inch iron pipe eaten 
through to the thickness of about a knife blade, which had caused dis- 
astrous leaks. He said that it was also discovered that the street rail! 
way companies had been in the habit (without either permission or 
notice) wherever practical of connecting their return wires as well as 
the rails themselves with fire hydrants all over the city. 

A compromise has now been made by the railway companies, who 
agreed to reduce the number of such hydrant connections to 50, and also 
to establish a proper means for the current to leave the water pipes wit! 
the least possible resistance opposite the generator in the power house, 
thus facilitating the return current as far as possible, and so reducing 
its disintegrating effect upon the water mains. 

Mr. W. Alexander, a delegate, asked if this connection with the hy- 
drants did not create a possibility of creating a short circuit, and thus 
endangering the lives of firemen handling hose from that hydrant if the 
stream should happen to strike the trolley wire itself. Mr. Benzenber? 
thought this danger was only slight, although it probably did exist, 
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\fter considerable discussion on this subject it was voted to appoint a 
committee to investigate and report at the next meeting on the subject 
of electrolytic action, 








Technical Education in London. 
ee 

in November next the Technical Board of the London County Coun- 
cil will proceed to award not more than 200 minor scholarships, of 
which not more than 100 may be awarded to boys, and not more than 
100 to girls. Candidates must be pupils of public elementary schools 
within the administrative county, must be under 13 years of age on the 
ist day of November, and at that date must have worked for at least 
one school year in the fifth or a higher standard, and have attended 
school with regularity during that period. Each scholarship will be 
awarded, in the first instance, for one year, and will be renewable for a 
second year if the scholar’s conduct and progress are satisfactory to the 
Board. The scholarships will include free education at such suitable 
schools as the Board may hereafter approve, and a money payment of 
$40 during the first year’s tenure of the scholarship, and $60 during the 
s:cond year. The names of cand:dates must be sent to the Secretary of 
the Board by the head masters or mistresses of their respective schools 
not Jater than October 21st, and must, in each case, be accompanied by 
a recommendation from the managers of the schools certifying that the 
candidate’s parents or guardians belong to the industrial classes, and 
may not reasonably be expected to be able to allow the candidate to 
continue at school without such aid as the scholarshig is.intended to 
provide. The selection of the candidates will be by examination of a 
simple character in subjects within the scope of pupils in the sixth 
standard. In the case of boys, special stress will be laid upon arithme- 
tic. The Board is prepared, pending the consideration of other propos- 
als, for the development of technical education, to supply, during the 
session 1893-4, teachers of cookery and dressmaking in a limited number 
of selected centers withiu the Administrative County of London, where 
responsible committees have, or desire to have classes in these subjects. 

The instruction given will be in plain cookery and dressmaking, of a 
character adapted to the circumstances of workmen’s homes, and will be 
given in courses of 10 or more lessons of not less than 1} hours each, 
and will consist, as a rule, of practice classes in addition to demonstra- 
tion lessons. The number of pupils in a practice class must never ex- 
ceed 15. Applications must be made by letter addressed to the Secretary 
of the Board, and should be sent in as soon as possible, and in 
any case not later than the 14th day of October. Evidence must be af- 
forded to the satisfaction of the Board that the conditions of the Techni- 
cal Instruction Acts are complied with. The Board is also prepared to 
receive applications from committees conducting evening science classes 
(not including either polytechnic or evening schools connected with the 
Education Department) within the Administrative County of London, 
during the session 1893-4 for aid towards making the instruction more 
practical and efficient. With regard to the provision of additional lab- 
oratories or their initial equipment, the Board will be prepared to con- 
sider any application for assistance by capital grants of a due proportion 
of the total cost, regard being had to the need for additional laboratory 
accommodation in the locality. The Board will also be prepared to con- 
sider applications for assistance by way of grant or loan towards the 
provision of suitable teaching apparatus approved by the Board’s offi- 
cers ; but will not, unless in exceptional cases, provide, by way of capi- 
tal grant, more than one half of the initial cost of the apparatus. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
——[<— a 
Tue fuel gas plant at Liberty, Ind., is being considerably enlarged, 


the new equipment including a converter, washer, and three purifying 
boxes, 





WE are indebted to a correspondent at Port Huron, Mich.,who writes 
under date of September 29th, for the following : 


To the Editor AMERICAN Gas LIGHT JOURNAL: There promises to be a 
lively gas war in Port Huron in the near future, the ultimate result of 
the formation there some years ago of a new Company called the St. 
Clair Light and Fuel Company. For a long time the promoters did 
nothing but get a franchise, buy some old wrought iron pipes put down 
during the natural gas excitement of 1886, and try to unload the stock 
on the Eastern market ; but as that section had been bitten too often in 
tha: sort of a game, it could not be successfully played. Now they 
have changed their name, to imitate that of the old Company—the Port 
Huron Gas Light Company—and have simply gotten a contract for a 





lot, put up a little holder, some second-hand machinery, and advertise 
to furnish fuel gas in 30 days. It is evidently a bluff to get it bonded 
and sell the bonds to the unwary. For a town of 15,000 inhabitants 
they are capitalized at $350,000, showing that it is all water, for there is 
no good business man in Michigan who would give $10,000 for their 
whole plant. 





THERE are many such schemes as this being evolved every day, and 
we mention this to show on how small foundation investors are some- 
times invited to build up hopes of profit. The old Port Huron Gas 
Light Company, which has an investment of something over $90,000 in 
a large and complete plant, for coal gas manufacture, built up from the 
development of 23 years of business, does not propose to stand idle, but 
intends to add a fuel gas plant to its system, which will be erected under 
the careful supervision of its capable Superintendent, Mr. Joseph Walk- 
er. As the Company is capitalized only in $40,000, and is practically 
out of debt, it is in shape for dollar gas, if necessary, and any kind of 
gas war to boot. 





WE are in receipt of a catalogue illustrating and describing the gas 
heating stoves of the Messrs. George M. Clark & Company, of Superior 
street, Chicago. It is seasonable, is well gotten up, and the descriptive 
matter, both as to text and illustrations, is concise, readable and perfect- 
ly explanatory. 





Mr. JOHN F. ScuippeEr, President of the Pekin (Ills.) Gas Company, 
died at Louisville, Ky., on the night of September 26th, whither he had 
gone for the purpose of consulting a specialist respecting an ailment 
from which he suffered for some months. Deceased was born in Wun- 
del, Germany, in 1838, and came to Pekin in 1865, where he engaged in 
the drygoods business. He was interested in many enterprises in Pekin 
and Peoria. A wife and three sons survive him. 





THE Commissioners appointed to fix a price upon the plant of the Citi- 
zens Gas Light Company, of Reading and Wakefield, Mass., in the 
event of the purchase of the same by the town of Wakefield, as named 
by Judge Holmes, of the Supreme Court, are: Edwin B. Hale, of Cam- 
bridge, William T. Drew, of Boston, and Samuel L. Powers, of Boston. 
The first hearing will be held some time this week, in all probability. 





THE Committee of the Malden (Mass) Council, to whom was referred 
the resolution requesting the Malden and Melrose Gas Light Company 
to order a reduction in the selling rates, recently presented the follow- 
ing report, which was accepted: ‘‘ Referring to order entitled gas light 
rates, introduced May 9 by Councilman Cressey, your Committee re- 
ported, May 22, having obtained concessions from the Malden and Mel- 
rose Gas Light Company to the municipalities of Malden, Melrose, 
Medford and Everett. And on the vote of the City Council the matter 
was referred back to your Committee with instructions to demand equit- 
able rates for the citizens as well. It is no easy task to convince a cor- 
poration intrenched in the very heart of our cities without a competitor 
that it is charging citizens too high rates for gas or electricity, and that it 
is to its interest to reduce them. Although other cities were getting low 
rates, especially Boston, it must be borne in mind that it comes by com- 
petitive companies, and it is doubtful if the rates obtained by them are suf- 
ficient to protect the rights of stockholders. The Malden and Melrose Gas 
Light Company covers a large, and in many sections, a sparsely settled 
territory, with small consumptive demand, and, except one Company, 
it has placed more mains the past year than any in this State, that ex- 
ception being Jamaica Plain. For this new work the Company had to 
borrow largely. It was also needing newer appliances and extended 
storage houses, and the less rates of freight and other expenses not in- 
curred by Companies on the seaboard were strenuously urged in a 
dozen interviews. This line of reasoning had to be met with the increas- 
ing value of its plant, and its prospect with larger consumptive demand, 
upon a reduction. Besides the demands by the people upon corporative 
companies for cheaper facilities and rates more commensurate, were 
urged. Finally, the Managers agreed to bring the matter before the 
Board of Directors and give us an immediate answer, and we herewith 
quote you the vote passed by that Company: Voted, That for all gas 
used from and after January 1, 1894, the price be reduced to $1.90 per 
1,000 feet, a discount of 30 cents per 1,000 feet to be allowed if payment 
therefor is made within 20 days after date of bill. This is a reduction 
from the present price of 20 cents per 1,000 feet, and we believe it fair 
and equitable to both consumer and stockholder, and should be accepted 
in good faith. The Company gave us access to its books and accounts, 
and every facility to examine into itsexpenses and income, and we deem 
it not inappropriate to say one word regarding its management. The 
modern methods of watering stock are nat known to its methods. Had 
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that been the case it might have claimed tbat its income was sufficient 
only to pay a slight dividend on its stock ; but its business is honestly 
conducted, and while we believe it is not giving us as good light as it 
should, it has agreed to improve the quality of its gas, and with its new 
appliances it can make it equal to that of any other Company. Some 
complaint has been made because the management of this Company is 
largely with out-of-town people. The Messrs. Hildreth Brothers, one 
of them acting as Treasurer, have invited the citizens of Malden to ex 

awine into their affairs, and invest their money with them, and take 
part in the management. We believe in the solidity of this Company, 
and that its stock isa sure and remunerative investment. This much we 
feel in duty bound to say regarding the Malden and Melrose Gas Light 
Company.” 


THE controlling interest in the Appleton (Wis.) gas works, which was 
owned by the estate of E. C. Goff, has passed into new hands. The deal 
was carried through by Mr. W. Morgan, of Milwaukee, and the price 
paid is said to have been $25,000. 








OBSERVER forwards the following: ‘‘ Brief and harmonious was the 
annual meeting of the Brookline (Mass.) Gas Company, which was held 
in the Company’s offices in the Albion Building, on the morning of the 
27th inst. There were 8,206 shares out of the total of 10,000 voted on, 
and nothing but routine business was brought up. The Treasurer read 
his annual report, which was the same as that filed with the Gas Com. 
missioners a short time ago, and it was approved by the meeting. The 
following named Directors were then elected : Doctor Robert Amory, 
F. W. Lawrence, Lucius B. Marsh, H. H. Rogers and Sidney Chase— 
the latter replaces Mr. John C. Inches. Harcourt Amory was elected 
Treasurer and George M. Stearns was chosen Clerk. At the Directors’ 
meeting, held directly after the meeting of the stockholders, Doctor 
Amory was chosen President.” 





TuE Philadelphia Inquirer, of September 29th, contained the follow- 
ing: ‘‘The sub-committee of Councils’ Joint-Committee on Gas and 
Municipal Government, to which was referred the ordinance providing 
for an increased supply of gas and the termination of the city’s contract 
with the water gas syndicate, met yesterday. Mr. Meehan wanted im- 
mediate action, because it would enable the city to make up the loss 
which is estimated will occur by the proposed reduction in the price of 
gas. Director Windrim said that gas could be made and put in the 
holders for 374 cents per 1,000 feet, if the Bureau could be run as it 
would be by a private corporation, instead of keeping a surplus of labor 
for political preferment. Mr. Clay opposed the ordinance because he 
believed it would result in great loss. to the city, and he moved to post- 
pone for the present. Mr. Meehan tried to have a date set, naming two 
weeks ahead, but was defeated, and the original motion prevailed. Dol- 
lar gas got a black eye yesterday from Controller ‘thompson, who, in a 
communication read at the meeting of the Finance Committee, said that 
if the price was fixed at $1, no appropriation can be made until the differ- 
ence between that rate and the estimate of the Gas Bureau at $1.25 is 
adjusted.” 


THE proprietors of the Economical Gas Apparatus Construction Com- 
pany, Limited, of Toronto, have been granted patents for their system 
of gas making by the governments of this country, England and Canada. 
Since the charter was issued to the Company last April plants of the 
Merrifield-Westcott-Pearson type have been installed in the following 
places: One 5 foot set, guaranteed to produce 200,000 cubic feet per 
diem, for the Consumers Gas Company, of Toronto. This apparatus 
has, from the records of its actual working, developed the following re- 
sults: Output per 24 hours, 257,000 cubic feet; coal used per 1,000 cubic 
feet, 30.42 lbs.; oil (Canada ‘‘ gas oil,” specific gravity, 35°), taken up 
per 1,0C0, 4.12 gallons ; candle power of gas, 22. Mr. Pearson, of the 
Consumers Company, is greatly pleased with the showing made by the 
apparatus, and he is not a man to give credit where credit is not actually 
earned. A set of similar dimensions has been in working order for some 
time at the works of the Ottawa Gas Company, and the outcome of the 
apparatus there was sufficiently successful to determine Mr. John Coates 
(President of the Ottawa Company), who is the leading spirit in the 
Company that proposes to compete with theold Montreal Gas Company, 
to award a contract to the Economical Gas Apparatus Construction 
Company for an entire generating plant, to be erected in the Montreal 
district and to be in good working order there by December ist. The 
Construction Company has also remodelled the works of the Lindsay 
Gas Light Company, on a guarantee that the new apparatns would show 
a saving of 50 per cent. in the coal quantity used over the quantity used 
in the old plan of working. The actual result was a saving of 60 per 








cent. The Construction Company is also changing over a 6 ft. Springer 
setting to one of the Merrifield-Westcott Pearson type, at Belleville, Ont. 
Some time ago we noted that a Company had been incorporated to carry 
on the business of gas manufacture on Toronto Island, a suburban (is. 
trict of Toronto, quite noted as a summer resort, and a contract for the 
entire generating plant of the same has been awarded to the Economical 
Company, which will, under the agreement, install a 4 ft. set, with a 
guaranteed per diem capacity of 125,000 cubic feet. All of which goes 
to show that the Economical is very much in the field for business. 





THE cylinder head of a gas engine running in the Selby Smelting 
Works of San Francisco blew out. Fortunately no one was severely 
injured. 





WE are heartily glad to report that Mr. Samuel G. Stiness is again at 
his desk, wherefore the offices of the Pawtucket (R. I.) Gas Company 
look themselves again. The plucky Manager is to be congratulated on 
the outcome of his struggle with the illness that prostrated him. 





Ir is said that the proprietors of the National Light and Construction 
Company, whose headquarters are at 151 Broadway, this city, have ap- 
plied to the authorities of Warwick, N. Y., for the right to construct 
and operate a gas works in that village. We presume the named place 
is in Orange county, on Wayayanda Creek, somewhat to the south of 
Goshen. It is on a branch of the Erie road, and is a very brisk place, 
although it does not seem to hold a population (about 1,800) large 
enough to support a gas works. There are, however, two other villages 
(Florida and Amity) in the township, so possibly the scheme includes 
the supplying of gas to all three. The population of the entire town- 
ship is not far from 7,500. 





Some days ago Superintendent Hayden, of the Bath (Me.) Company, 
noticed that the storage holder was ‘“‘ going down with a rush,” and as 
the hour was noon, and as the average Bath resident does not show any 
eager disposition, even in the night hours, to over-patronize the Gas 
Company, Mr. Hayden at once instituted an investigation. It did not 
take him long to locate the cause, which turned out to be this: The city 
is building a sewer through South street hill, and the trench is mainly 
in rock. Of course this necessitates blasting, and a ‘‘ blast’ not proper- 
ly ‘“‘ logged” merely pulverized #6 feet of the Gas Company’s main. 
Hence the decline of the holder. 





THE matter of the public lighting of Stillwater, Minn., has been set- 
tled, for the ensuing twelvemonth at least. Under the agreement the 
Stillwater Gas and Electric Company will maintain 263 incandescent 
electric lamps, on the basis of a payment of $18 per lamp per year, and 
15 arcs, which will cost the city $8 per month each. 





WE are indebted to a correspondent at Utica, N. Y., for the follow- 
ing: ‘‘On September 29th President Casimir Tag, of the Equitable Gas 
and Electric Company, was in the city, and after a conference with Mr. 
Pinckney, General Manager of the Company, it was decided to reduce 
the price of gas to $1.50 per 1,000 cubic feet, net. This reduction will 
go into effect January Ist next. The price now charged is $2, with a 
certain discount if paid within 10 days after the presentation of the bill. 
The action is all the more commendable because voluntary on the part 
of the Company, and is in no sense the result of coercion or even sug- 
gestion on the part of consumers ; nor is it occasioned by competition, 
for there is no other gas company. The new price is a reduction from 
former rates of 17 per cent., which is a sum sufficiently large to be ap- 
preciated by every grateful patron of the enterprise. The matter has 
been under discussion for some time, but was not finally and definitely 
decided until Sept. 29. This puts Utica amongst the cities most fortu- 
nate in respect to their lighting facilities. The decreased price will 
doubtless bring some benefit to the Company in increasing consumption 
by old customers and by adding new names to the list of patrons, though 
the increased business will have to be very considerable to equal the re- 
duction made of the Company’s own free will. It is pretty generally 
understood that the larger the consumption of gas the cheaper it can be 
made, and as a rule only the very large cities enjoy the low rates. Al- 
bany consumes twice the amount of gas Utica does, and pays $2 net per 
1,000, or in other words, pays $2 for what Uticans will get after January 
1st for $1.50. Gas bills will be due next week, and then follows the h»!f 
year period of long nights. The Company does the fair thing by div:d- 
ing the long nights with its patrons by naming as the date when the re- 
duction goes into effect the ist of January, giving the customers (1¢ 
advantage of the second quarter of greatest consumption. It 1s but just 
to say in this connection that under Mr. Pinckney’s management (!¢ 
Gas Company has rendered excellent service and has grown materia’ 'y 
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in public regard. His energy and enterprise are acknowledged. The 
announcement of the voluntary reduction will add still further to the 
Company’s popularity. It seeks to give the best service in its power and 
to treat all customers courteously. Uticans cannot fail to be pleased 
with and appreciate the announcementof prospective cheaper gas.” 





{HE gas war in Brooklyn, N. Y., is actually ‘‘on,” the Green- 
point Gas Light Company having announced that it will supply gas, in 
the district hitherto supplied solely by the Peoples Gas Light Company, 
at the rate of $1.00 per 1,000 cubic feet—a concession of 25 cents per 
1,000. In reality, the aggressor is the Williamsburgh Gas Company, 
under whose domination the Greenpoint Company has been for years, 
or since it was purchased root and branch by Mr. Thomas for the Wil- 
liamsburgh management. The Greenpoint Company’s existence as a 
corporation, however, has always been maintained by means of an 
annual election of officers. The scheme as arranged is that the Green- 
point Company leases the mains paralleling those of the Peoples Com- 
papy, purchases gas from the Williamsburgh Company and retails the 
same to any who will buy it. In the meantime this unwholesome move 
is very deplorable, in that it will undoubtedly subject the gas makers of 
New York and Brooklyn to legislative interference at the 94 session of 
the Senate and Assembly. 





SoME time ago we reported the arrest, in Cleveland, O., of a man 
named Rimke, who was charged by the Cleveland Gas Light and Coke 
Company with stealing gas from its mains. When called upon to plead 
he interposed the ingenious defense that the gas used by him was not the 
product of the Cleveland Company, but was the result of a ‘‘ process” 
devised by him, the apparatus for which was erected in his cellar. He, 
in fact, exhibited a model of the machine, the principle of which was 
for the conversion of sewer gas into an illuminating gas. He demand- 
ed a trial by jury, before whom it was shown that his ‘‘ machine” was 
not connected with the sewer conduit buried in the street, but that it was 
connected with the Gas Company's mains. The jury evidently believed 
Rimke ought to have known the difference between an iron gas pipe and 
a clay sewer drain, for they found him guilty. 





STILL another case of stealing gas is reported from Cleveland, where 
one Henry Schneider, a shopkeeper in the building of the New England 
Hotel, was arrested for unlawfully using gas. Schneider, however, did 
not lay claim to any gas patent. He simply by-passed the meter and 
thus obtained a cheap supply of gas. He was convicted before Judge 
Logue, and fined $25 and costs. 





WE are informed that the Montreal Auer Incandescent Light Com- 
pany has practically ceased to exist, through the action of the Directors, 
ata meeting held towards the close of September. It was decided to 
summarily suspend the Manager, Mr. Arthur Otis Granger, and to put 
the Company in the hands of a receiver. 





SomE days ago the Gas and Street Light Committee of the San Fran- 
cisco Board of Supervisors met to take action on the question of regu- 
lating gas rates. Supervisors Reis, Stanton, Hinton, Foreman, Rogers, 
James, Day and Ryan were in attendance. Recently the Committee 
sent a communication to City and County Attorney Cresswell for his 
opinion (see JOURNAL, September 11th, page 372) whether they had the 
right to name a standard of gas rates. The Attorney decided that the 
city government of San Francisco, by virtue of the laws of the State, 
could, through its Board of Supervisors, pass an ordinance or resolution 
regulating charges for gas or artificial lights furnished the municipality 
or its inhabitants. Another opinion was held by the Gas Company and 
its Attorney, Thomas H. Bishop, and when the Committee met, Mr. J. 
B. Crockett, President of the Company, Daniel T. Murphy, one of the 
largest shareholders, and lawyer Bishop, were present to show that it 
would be an injustice to lower gas rates. Mr. Crockett first addressed 
the meeting, giving a thoroughly practical review of the question, and 
furnished minute details about cost of production, methods employed, 
profits, ete., all of which he held was convincing evidence that no re- 
duction should be made. Making comparisons with Eastern cities, he 
cited cases in line of proof of his argument. In Philadelphia he said 
the price was $1.50 per 1,000, where no taxation was included in the cost 
of manufacture and distribution, whereas in San Francisco the rate was 

2, while the cost of manufacture, etc., in San Francisco, was at least 
55 per cent. greater than in Philadelphia. Admitting that gas rates in the 
large Eastern cities were considerably under $2 per 1,000, the balance 
still remained in favor of the San Francisco charge, because labor and 
haterials cost fully, on the average, 60 per cent. more on the Pacific 





Coast than along the waterways of the East. Attorney Bishop followed 
with a well prepared argument against the proposed reduction. Among 
other things he said: ‘‘The San Francisco Gas Light Company has 
gone on for many years in a policy of amity toward the city and county. 
For years no dividend was paid, and for a long time only 4 per cent. 
has been paid to shareholders. Our stock is not at par, and to-day we 
are not making enough to pay our laborers, pay dividends and meet ex- 
penses that arise from constant renewa!s of our enormous plant. We 
do not expect to make enough this year to pay our dividend, expenses 
and interest. You may want us to reduce the wages of our workmen— 
600 of them—but we don’t, or to reduce our dividend of 4 per cent. to 
stockholders, who are numbered by thousands.” Other remarks tend- 
ing to prove that the Supervisors had not the power to regulate gas rates 
were made, after the hearing of which the sessions were adjourned. 





Miss GRACE STEVENS RAPHAEL and Mr. J. Townsend Westcott were 
united in marriage on the 3d inst., at the home of the bride’s parents, 
Ocean Grove, N J. The contracting parties will reside at 41 Wilton 
Crescent, Toronto, Ontario. 


THE ordinance granting Messrs. John Coates & Co. the right to oper- 
ate a gas works in Montreal contains the following conditions : 


1. This privilege to furnish gas, which shall be of 21 candles, and of 
which the price for all purposes shall not exceed $1 per 1,000 feet, shall 
be for 10 years, from and after the Ist of May, 1895, one meter only to 
be used, and a reduction of 5 per cent. to be granted for prompt pay- 
ment. 

2. This privilege of furnishing gas as aforesaid shall, during the said 
term of 10 years, be subject to competition only on the part of the Mon- 
treal Gas Company. 

3. Provided that it be agreed between the Corporation and the said 
John Coates & Co. that after the expiration of the said 10 years, and on 
the expiration of each subsequent period of 5 years, the city shall have 
the right after a notice of 6 months has been given to the said John 
Coates & Co., or their representatives, within the 12 months immedi- 
ately preceding the expiration of the said term of 10 years, as well as a 
like notice of 6 months and upon the same conditions at the end of each 
subsequent 5 years, to acquire all the lands, pipes, manufactory and 
stock in trade necessary and in use for the supply of gas, the property of 
the said John Coates & Co., or representatives, as well as all works un- 
dertaken for that purpose upon payment of the value which shall be es- 
tablished by arbitrators, together with 10 per cent. over and above said 
valuation. The said arbitrators shall be named as follows: One by the 
city, one by the said John Coates & Co. or representatives, and the third 
by a judge of the Superior Court sitting in and for the district of Mon- 
treal. 

4. Provided, also, the said John Coates & Co. or representatives shall 
not be permitted to make any excavation in the streets or public places 
of the city without having first notified the City Surveyor, and in the 
laying of their said pipes they shall avoid as far as possible opening of 
streets that are permanently paved, either by placing their pipes on each 
side of said streets, under the sidewalks, or by placing them in lanes. 

5. A notarial act based upon the present report and the specifications 
adopted by the Council shall be passed between the city of Montreal and 
the said John Coates & Co. 











Petroleum in Peru. 
esi 

The wells are situated at Talara, about 40 miles north of Paita, and 
are under the active management of Mr. Herbert Tweddle, Jr., who was 
formerly connected with the American Standard Oil Company. Mr. 
Tweddle has been interviewed recently, and has made known facts 
which are of general iuterest. He says the company’s lands comprise 
an area of about 1,000 square miles, the oil region extending for 200 
miles north of Talara, and inland for a distance of 16 miles. The first 
well bored by Mr. Tweddle yielded at the depth of 300 feet a flow of 180 
barrels of petroleum daily. Up to the present time they have drilled 26 
wells, finding oil in every instance. The company are now handling 
about 100 tons of crude oil per day, the possible output being about 100 
barrels per day per well. The depth at which the oil is found is not 
over 500 feet, whereas in the United States the depth is from 2,000 to 
3,000 feet. 

The distilled product is sold along the coast, while the crude 
oil has a large sale at Callao for use by the gas companies, for station- 
ary engines and for the railway locomotives, as a substitute for coal, 
than which it is 40 to 50 per cent. cheaper. 
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The Market for Gas Securities. 


The market for city shares was very uneven 
since the time of last writing, although the ten- 
dency was toward better prices. Consolidated 
sold up to 127, and the opening price to-day 
was 126 bid, but no stock was offered at less 
than 130. The tendency seems to be in the 
nature of ed quotations. Mutual was in 
some demand, at decidedly better figures—138 
is freely bid for it, but holders refuse to accept 
less than 145. Equitable is also being inquired 
after. Standard preferred holds up well also. 
In Brooklyn the feature of the hour is the cut 
in rates to $1 per 1,000, made by the Green point 
Gas Light Company in the district hitherto 
supplied by the Peoples Company. Of course 
everybody knows that the Greenpoint Company 
is a part of the property of the Williamsburgh 
Company. The cut seems to have had no par- 
ticularly depressing effect on Brooklyn gas 
securities, although Peoples has been bid down 
to76 orso. The Fulton Municipal’s move is 
next in order, and it will be looked for with in- 
terest. Meanwhile the cut can only be held to 
be a most ill-advised one. 

Chicago gas is fairly strong, the opening to- 
day having been made at 594 to 594. Bay State 
is quoted at 164, and Laclede common is re- 
turned at 15 to 154. Baltimore Consolidated is 
active at 56% to 57. The new issue of $100,000 
in the stock of the Consumers Company, of To- 
ronto, was sold at auction on the 3d inst., the 
minimum figure (first lot sold) being 180, and 
the maximum figure was 1844. The quarterly 
dividend of 2 per cent. in the United Gas Im. 
provement Company is declared, and is payable 
on the 14th inst. 








Gas Stocks. 


—_—_ 
Quotations by Geo. We Close, Broker and 
Dealer in Gas Stocks, 


16 Watt St., New Yorx Crry. 


OctToBER 9. 


All communications will receive particular attention. 
The following quotations are based on the par value of 


$100 per share. 43 
Capital. Par. Bid Asked 
Consolidated..............$35,430,000 100 126 130 
nn, .. 500,000 50 90 9% 
oy ee 220,000 — — 100 
Equitable........sssscssesee 4,000,000 100 170 175 
“ — 106 108 
— 110 
100 138 


OF ION, sch inceeces 
Richmond Oo., 8. L..... 





Gas Co’s of Brooklyn. 


Brooklyn......ccccce see 
“ §. F. Bonds.... 
Equity Gas Light Co... 
| eT ee 


‘¢ Bonds (7’s)...... 


sé 


Nut of Town Ges Companies. 


Soston United Gas Co. — 
1s Series 8.F. Trust 
2d ee ee ee 

Bay State Gas Co.— 


Income Bonds...., 
Buffalo Mutual, N. Y... 
a Bonds... 
Citizens, Newark 
Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 
Co , Chicago, Bonds 
People’s Gas and Coke 
Co., Chicago— 
1st Mortgage 
2d ty 
Consumers Gas Light 
Co., Jersey City 


Cincinnati G. & C. Co.. 
Consumers Toronto.... 


Capital, Sacramento, Cal 
Consolidated, Balt. 
- Bonds..... 
Citizens Gas Lt. Co., 
Rochester, N. Y 
POU viscicscscase ‘ 
Detroit Gas Co.— 
1st Mortgage..... . 
East River Gas Co., 
Long Island City..... 


Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 
Preferred ‘“ 


Louisviiie. | ee 
Little Falls, N. Y........ 
Bonds 


Memphis (Tenn. ) Gas... 
Bonds. 


Peoples, Jersey City... 
“  Bonds.. 
Paterson, N. J......sse00 


Wilmington, Del. ...... 


2,000,000 25 
1,200,000 20 
320,000 1000 
2,000,000 100 
1,000,000 — 
3,000,000 100 
300,000 
1,000,000 10 
368,000 — 
94,000 — 
870,000 100 
70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000 — 


7,000,000 1000 
3,000,000 1000 


5,000,000 50 
2,000,000 1000 
750,000 100 
200,000 1000 
1,000,000 50 
25,000,000 100 


7,650,000 1000 
2,000,000 1000 
2,100,000 1000 
2,500,006 1000 
2,000,000 100 

600,000 1000 


7,000,000 100 
1,600,000 50 


11,000,000 100 
6,400,000 


500,000 
250,000 
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THE UNITED GAS IMPROVEMENT COMPANY, | 
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will be mailed, 
957-1 EDWARD C. LEE, Treasurer. 


Position Wanted. 


A thorough and experienced 


Gas Engineer and Superintendent 








is open for engagement. Address 


956-2 “J. M.,” care this Journal. 


The Directors have this day declared a quarterly dividend of | 
two (2) per cent. ($1 per share), payable on October 14, 1893, to | 
stockholders of record at close of business October 2. Checks 


Valuable Gas Interest 
For Sale, 


The undersigned will sell, to the extent of $20,000 to 
$50,000, in sums to suit purchaser, an interest in a growing gas 
business now netting 8 per cent.; increase this year will give 
net earnings of over 12 per cent. Money wanted for extensions 
to cover valuable territory. A magnificent opening for a party 
desiring a permanent occupation and investment in one of the 
most pleasant residence locations in California. Banks and 
business firms as references. Address for particulars and state- 

} ment, 
LOS ANGELES SAFE DEPOSIT AND TRUST CO., 
Stimson Block, corner Third and Spring Streets, 
954-tf Los Angeles, California. 





FOR SALE, CHEAP, 


Second-Hand Exhauster, capacity, 100,000 cubic feet 
per day; 8-inch connections. 

One-Horse Power Otto Gas Engine. 

One Set of Purifying Boxes, 8 ft. by 8 ft. by 3 ft. 
8-inch outlets and inlets. 
All in good condition. Address YOUNGSTOWN GAS CO., 























LUDLOW VALYE MFG. C0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


4 4 
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SEND 
SEND I 





ALSO, 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av., 





954-4 Youngstown, Ohio. | 





BINDER for the JOURNAL, 


STRONG. 





DURABLE, 


LIGHT. 


SIMPLE 


CHEAP. 


HANDSOME. 


Price, $1. 





A.M. Callender 
& Co., 


82 Pine st., 


N.Y. City 














MOSES G. WILDER, 


| 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


- Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


| In addition to a full assortment of Volumetric Governors, etc., 
|] am now making MERCURY PRESSURE GOv- 
ERNORS of all the usual sizes, adapted to use upon Gas 
| Stoves, Furnaces, and Meters. The same careful attention to 
| details of design and workmanship which has established the 
|reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
| thoroughly tested in many places during the past year, and have 
| given entire satisfaction. The price is very low, and but for a 

complete system of machinery adapted to this work, it would be 
| impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 





TROY, N.Y. | quality. 











Valves ad Gates 





The Schneider & Trenkamp Co., Cleveland, O.......... ... 520 





Chicago Office, 24 West 





CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


lor Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Poston, Mass. 


Lake St. New York Office, 23 Platt St. 


$20 American Gas Light Fournal. Oct. 9, 1893. 


ToGas Companies: GA SHOLDER PAINT. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. Use Only 


Also, SERVICE CLEANERS, DRIP Pumps, ana sTREET| THE GOVERNMENT WATERPROOF PAINT. 


MAIN PROVING APPARATUS. 








Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars, 


THE GOVERNMENT WATERPROOF PAINT C0., 104 High Street, Boston, Maze, 


The Continental iron Works 


THOMAS F. ROWLAND, weenie a. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS, H. CORBETT, Vice-Presidents, 


rseeereraperttecsimne as: \-ctpeaheh Sagi Biche 


TAKE EAST TENTH OR TWENTY-T: EET FERRIES FROM 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
"Valves, Etc., Etc. 


Gay SELF-SEALING RETORT MOUTHPIECES & LIDS. 


For Round, Oval, or “D” Retorts. 


co. A. GEBFRORAR, 
248 N. Sth 8t., Phila., Pa. 




















Reliable Gas Heaters, Parlor Grates and Radiators. 


ae pS sie 
Three Distinct Lines. 2 a New Designs and 





Sixty Different Styles. Improvements for 1894, 


Ranging in Price from The Largest and Most Con- 
$6.00 to $30.00. ° A Bf | plete Line ever Manu- 


of Heating Stoves. 


aeenen ee factured Under one Name, 











The SCHNEIDER & TRENKAMP CO., 


Sole Manufacturers of Reliable Gas Heaters, 473-501 Case Ave., Cleveland, Ohio: 
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Jewel Gas Heating Stoves 
E"or 1893-04. 


_ SSB Ba 


VWR RPOPE, 





Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 
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22 Styles. Prices from $4.50 to $12. 


GHORGE M. CLARK Si 
& COMPANY, Wi 


MAKERS, 2 ia ainsi NY jan, 


149-161 Superior St., Chicago 


The HAZELTON BOILER “s" The PORCUPINE BOILER 


Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An _Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 
A Common-Sense High-Pressure Boiler made in a Superior Manner. 
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We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 




















THE HIGHEST STANDARD OF EXCELLENCE. 





THREE REGISTERED 











Standard Sizes, Special 2 
50 H.P. Sectional “ 
to Boilers 
ll- 500 H.P. For Export. 








THE PORCUPINE BOILER. 


TRADE MARKS. 


The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 
BEWARE OF IMITATIONS. 


This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER 6O., 


Bole Proprietors and Manufacturers, IN EWA VWOoRk., U.S.A. 


Cable Address, WRITE FOR ILLUSTRATED CATALOCUE. Long Distance Telephone, 
**PAILA,” NEW YORK. Correspondence Solicited. 1229-18th St., New York. 
































This Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Covitries 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES 
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CHAS. M. JARVIS, Prest. & Chief Engineer. 
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The above illustration is taken direct from a photograph, and shows the interior of a Boiler House, the Roof of which was designed and built 
by us for the Amoskeag Manufacturing Company, at Manchester, N. H. The building is 75 feet in width by 275 feet in length, 
the walls being made of brick and the roof being made of iron—iron trusses, iron purlins, and covered with 
corrugated iron—so that there is absolutely no woodwork anywhere about the building which 
can take fire. For Boiler Rooms this construction particularly commends itself. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








HIGH CANDiIE POW ER 


FROM 








= GaAs. = 





Mr. WALTON CLARE, Assistant General Superintendent, United Gas 
Improvement Co. : 
Dear Sir—In accordance with your request, I have made several 
ests of the new Welsbach mantel (called No. 169) for candle power 
and efficiency, and I herewith submit the following results : 


Candle Pres- 
Power. sure. 


67.05 95 in. 
63.86 1.00 in. 2.86 22.30 
No. 3, 72.50 2.1 in. 2.87 25.26 

The above averages are the results of trials on three different occa- 
sions, and in each case the mantles tested were made from a different 
lot of fluid. 


Gas 
Consumed. 


2.6 


c.P. r 
Cu. Ft. 


Average of Test No. 1, 25.70 
“ee 


“« Nea 2, 


sé « 





The maniles used in the above tests were selected at random, and 
all had been dipped in kristaline and dried ready for shipment. 


It is quite possible that better results could have been obtained by 
manipulating and readjusting the position of the mantles on the 
galleries, and also by waiting a longer period after burning off the 
kristaline ; but I considered such fine adjustment undesirable in de- 
termining the commercial candle power. 

These tests were made on a bar photometer against a regular 
Edgerton standard slit. The candle power of the slit was 6.18, and 
the gas used was Gloucester City water gas, 26 candle power. 

Very truly yours, 


(Signed) OC. H. PAGE, Jr., M.E. 


WE ARE NOW PREPARED TO FILL ALL ORDERS PROMPTLY FOR 


HIGH CANDLE POWER WELSBACH LIGHTS. 


Gilioucester, N. Jd. 


WELSBACH LIGHT co. 








NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the tex! 


and much of it has been rewritten and otherwise improved. Price, cloth, $6. 


A. M. CALLENDER & CO., 32 Pine St. N. ¥ 
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AMERICAN METER CO. 


EsTABLISHED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA, 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 





























PUBLIC LIGHTING TABLE, 

















1893. 














OCTOBER, 


| ‘ : ‘Table No. 2. 
Table No. 1. NEW YORK 
| FOLLOWING THE CITY. 
MOON, Aut Nicat 
LIGHTING. 


Day oF WEEK. 


Saati 
Light. | Extin- 


Light. 2xtinguish. 
tinguish guish. 


| | MM. LAM, 
1|/6.10 pm)10.40 pM} 5.30 | 5.00 
Mon. |:2/6.10 L@i1l.40 || 5.30 | 5.00 
Tue. 3 |6.10 100 am!) 5.3U | 5.00 
Wed. | 4/6.10 2.10 30 | 5.00 
Thu. | 5/6.10 3.20 30 | 5.00 
Fri. | 6/610 = [5.00 30 | 5.00 

20 | 5.00 


Sun. | 











Sat. | 7|6.00 5.00 : 
Sun. | 8/6.00 15.00 15.20 | 5.10 

















Mon. |} 9/6.00 nm'5.00 
Tue. ‘10 |6.00 5.10 
Wed. |11 |6.00 5.10 5.20 |5.10 
Thu. 12 |6.00 5.10 5.20 |5.10 
Fri. |13|6.00 15.10 5.20 | 5.10 
Sat. 14 |6.50 5.10 5.20 |5.10 
Sun. |15|7.40 5.10 5.10 | 5.20 

ov. 

5. 


20 | 5.10 
20 | 5.10 














) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 





Mon. |16 |8.40 15.10 10 | 5.20 
Tue. [179.40 ¥FQ\5.10 10 | 5.20 
Wed. |18|10.40 {5.10 5.10 | 5.20 
Thu. |19 11.50 5.10 5.10 | 5.20 
Fri. |20/}12.50 am|5.20 5.10 | 5.20 
Sat. |21 |2.00 5.20 5.10 | 5.20 
Sun. |22/3.10 5.20 5.00 | 5.30 
Mon. Nol. 5.00 | 5.30 
Tue. INo LL Nol. 5.00 | 5.30 
Wed. No Lrw'NoL. 5.00 | 5.30 
Thu. |26|5.30 pM\6.50 pm) 5.00 | 5.30 
Fri. | 30 7.30 5.00 | 5.30 
Sat. 5.30 8.30 5.00 | 5.30 
5.30 9.30 4.45 | 5.35 
.30 10.50 || 4.45 |5.35 

15.30 i 


Sun. |2! 

Mon. |: 

Tue. |: | LQil2.00 || 4.45 
| 
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TOTAL HOURS LIGHTING 
DURING 1893. 








By Table No. 1. 
Hrs. Min. 
January... 217.30 
February .. 200.30 
March.... 177.50 
i 160.30 
149.00 
140.30 
143.40 
. +. 154.50 


By Table No. 2. 
Hrs.Min 
January... 423.20 
February.. 355.25 
March.... 355.35 
i 298.50 
264.50 
234.25 
243.45 
. 280.25 














September. 
October.... 
November. 
December. 


171.50 
202.20 
221.30 
248.50 


Total.. 2188.50 


September. 
October... . 
November. 
December. 





321.15 
374.30 
401.40 
433.45 


Total... 3987.45 
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ROOTS’ 
ROTARY GAS EXHAUSTER. 


, Our Exhausters sold from January 1st 
‘ to August 1st have 
| | 











A Daily Capacity of 
31,160,000 Cubic Feet. 


Our guarantee as to Durability, Efficiency, 
etc., is backed by our reputation and thirty 
years of experience. 


Are You in the Market for 
an Exhauster, Blower or 
Valves? 


If so, let us hear from you. Thousands 
now in use and giving perfect satisfaction. 


Send for Descriptive Catalogue and Prices. 


(),, Ententses,en¢ CONNERSVILLE, IND. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE BEST DESIGNED, . . L400 
WV E THE BEST CONSTRUCTED, G AS 
THE SMOOTHEST RUNNING, 


GUARANTEE itt most economcat. | HXHAUSTER 


NOW ON THE MARKET. 














The attention of Gas Engineers and Manufacturers is respectfully invited to our new 


GYGLOIDAL EXHAUSTER, 


the internal operating parts of which consist of two Revolvers, each p'aned accurately on cycloidal lines, the only 
Exhauster so constructed. 


SIMPLICITY *® EFFICIENCY ® DURABILITY. 


Correspondence Solicited. 


The CONNERSVILLE BLOWER CO., Connersville, Ind | 
Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale @ 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to , 


A. M. CALLENDER & CO., - - No. 32 Pine’Street, New York. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States o . 
should be addressed to the Philadelphia Office. i 


BUILDERS OF 


| THE STANDARD LOWE WATER GAS APPARATUS. | 














i | 
\ 
ly 

Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, cr “‘ Distillates.": 
: BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 
a 
4 Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tc 

meet any conditions. Apparatus designed to use any grade of Oil, 


a 
o 


and Anthracite Coal, or Gas House or Oven Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION, 
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“Now Cometh the Winter of Our Big Output,” 


AND NEED OF INCREASED CAPACITY. 


Wwe are 


Tue Western Gas ConsTRucTION COMPANY, 


Fort Wayne, Ind., 


GAS ENGINEERS AND BUILDERS OF 


THE IMPROVED LOWE WATER GAS APPARATUS. 


It is not the only thing we build, but ome of the many 
things we build WELL, and the near approach of the dark 
season makes it the most interesting thing to talk about JUST 
NOW. Therefore WE SAY our installments so far this year 
aggregate a total daily capacity of 8,800,000 cu. ft. per diem. 
We think if you are interested, this will warrant your writing 
us for particulars. ‘ 








W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


The ECONOMICAL GAS APPARATUS CONSTRUCTION CO, itt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


- Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


E.G, LOVE, Ph.D,  {*MEM8%ee PRESSURE GAUGE, “ot"™="'rwn-osrvm 


CHURCH’S TRAYS a Specialty. 
For Continuous Records of 


Reversible, Strongest, Most Durable, Most Easily Repaired. 














Analytical and Consulting - Street Gas Pressure. 


Chemist. ve uta 8 Operation, imZ 
Fully Guaranteed. 22 “ 


Analyses of Coals, Purifying Materials, Send for Cirewars. a N wy 
eK" NAAN 


Gas, Gas Liquor, Water, and all Technical The BRISTOLS’ MFG. C0. NAN AWN 


Products. Photometric and Calorimetric Watérbury, Conn. cnestinn Ghesantitaiiitien:teas Wein 
’ . 


See our Exhibit at World's Fair. We also mate the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. 
122 Bowery, New York City. Machinery Hall Section 25 M-—24. Sint for Cuicbess 


Determinations. 
















). 


us 
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NATIONAL GAS«x WATER Go., 


218 La Salle St., Chicago, Ill. 



































HENRY C. REW, Prest. C. D. HAUE, Vice-Prest. & Mang’r. 





N. A. McCLARY, sandal IRWIN REW, Treas. E. E. MORRELL, Engineer. 





Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW SOFT COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ; * bee 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY |RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States’ Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








GAS ERERUSTER & ENGINE COMBINED.) = For cas Poriscation. 


Acts immediately, and more efficiently 
WILBRAHAM BAKER BLOWER CO., than any other purifying agent 


Successors to WILBRAHAM BROS., now in use. 


PamapEnpaxa. P4- |Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 








Full information, with references to many us-rs. and prices 
delivered in any locality, furnished on applicat.on to 


H.W. Douglas (“c2séomoses") Ann Arbor, Mish. 








+ Soca ~~ ~ 
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GAS COALS. . CANNEL COALS. COKE CRUSHERS. 


mmm PRRKINSG.& CO, -=«- 


228 & 229 Produce H=x=xchange, New YoreE. 


Cable Address, “PERKINS, NEW YORK.” Post Office Box 3695, New York. 








GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purposts. (See Map on p. 87 of this Journat, Feb. 16, 85.) 


Shipment from LocusT Poin, BALTIMORE. 








ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


TRavE O. K. SHALE. zx. 





THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 





S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


‘‘ONE OF THE BEST GAS ENRICHERS THAT 


HAS BEEN OFFERED TO THE TRADE.”’ 
He reports it as giving: 


12,553 Cubic Feet of 50-Candle Gas, 
or 10,460 Cubic Feet’ef 60-Candle Gas, 


An EQuivaALent OF 627,650 Canb_Le FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Canada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Contractors, 


No. 40 St. Enoch Sq, Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


Unequaled as Gas Enrichers. 


Analyses, prices, and all further information furnished on application to Keller's Adjustable Coke Crusher 


SIMPLE, STRONG, AND DURABLE. 














Agency for United States 52 William Street, N. Y. City, | *%:- Setter tec ss. cusrs.s core co, Oolumbas, Ind 


ce Solicited. 
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The Despard Gas Coal Co., gp egy 
DESPARD GAS COAL, PENN GAS COAL Co. 


AND MANUFACTURERS OF 


COrk: -E.. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


ROUSSEL & HICKS; saps, } BANGS & HORTON, 


"1 Broadway, N * ) 60Congress&t.. Boston 


Westmoreland Vein and 
West Va. Gas Goals. 
BRECKENRIDGE AND LEXINGTON CANNELS. 
HENRY CG. SCHEEL, General Sales Aat., 


P. 0. Box 2228. No. 1 Broadway, N. Y. 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 


required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Fe aye and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 




















GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAGO, ILL. 














Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Ohesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. 1 Broadway (Room 217) New York City 
































EpmuND H. McCuLLouGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rPwProInNTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
1| giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. __~. 








errespondence Solicite”, 





GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Olay, Fire Brick and 
Fire Sand in Barrels; 


J.H GAUTIER, Prest. CuHas. E. GAUTIER, Sec. & Treas. 
Cua . E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 
A ALTARS 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 














LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 








Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P.0. Box 373 


Successor to WiLLIAM GARDNER &@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








HENRY MAURER & SON, 
“clay Gas Retorts, | 


SENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


SEROULD'S IMPROVED RETORT CEMENT. 


a Cement of great value for patching retorts, 
b+) making up all bench-work joints, 








600 to 800 Ibe. ta wT. at 5 pound. 
In Casks, 0 0.0. N. X.. cents 
In Kegs, 100to 300 lbs, “ “ até “ Pe 

im Kegs less than 100Ibs., “ =. GviF® ae 


Oo. L. GHROVULD & CO., 
S & 7 Skiliman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Wichita, Ean. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvGusT LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
12x 13x2 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New Engiand States 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M,. CALLENDER & OO., 32 Piae Street, N, ¥. City; 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
~ Gas Apparatis. x 




























Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. ¥. 
A Large Quantity of Croung Fire Brick For Sale Cheap. 


1893 DIRECTORY 1893 


OFfr ADEE SIS one COMPAN TES. 


Price, ~ - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
Bartlett Street Lamp Mfg. Co. 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 


























FLEMMING’S 
GeneratorGas Furnace 


Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps, c.ace ana warcorco-n, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 























Parson’s Steam Blower, 


OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


LA, GUTER G0, ame) t,n|PARSON’S TAR BURNER. 


FOR UTILIZING COAE TAR AS FUEL, 





Addreas ag anove. or D. D. FLEMMING, Jersey City. . 4. 











PARSON’S AIR JET TUBE CLEANER, 


AMERICAN FOR CLEANING BOILER TUBES, 


G AS LIGHT JO URNAL. [hese devices are all first-class. ee be sent to an — A ed for wrial. No sa e 
$3.00 per Annum. unless satisfactory. Manufactured by the WATERTO R COMPANY. is 


AVM Sines: -- «=|H, E. PARSON, Supt., No. 54 Pine St., N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 











4 | 
Single, Double and Triple-Lift | Tubular, Pipe and Sinuous Friction 
| 
| 


GASHOLDERS {CONDENSERS 











| ESN 
| STEEL TANKS for GASHOLDERS, IRON ROOF FRAMES and FLOORS. | 








Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant, 


GAS AND WATER PIPE,. FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY. 


All communications addressed to them at 


Fort Wayne, Ind. 


wil: receive prompt attention. 
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BARTLETT, HAYWARD&CO. 


ne 


Triple Double, & Singie-Lift 


GASHOLDERS. 
(ron Holder Tanks, 


ROOF FRAMES. 


<—' 


BHAMS. 


Eee 
+ + #4 % 








Kid. 


PURIFIERS. 


CONDENSERS 
Scrubbers, 


BENCH CASTINGS 


OIL STORAGE TANKS. 


Boilers. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








SCIENTIFIC BOoOoFE:, Ss. 





ING’S TREATISE ON THE MANUFACTURE OF oe 


GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER’S GUIDE. $1. 
| 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; | 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


| THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. HuM- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PRo¥. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


The above will be forwarded by express, upon receipt of price. 





| AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Sva@@. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQLGB, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAIL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAY 
8vo., Cloth. $3. 


| GAS COMPANIES DIRECTORY, 1&2. $5, 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoonEy. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. BU. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 
FUEL AND ITS APPLICATIONS. $7.50. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. KNapp. $3 


ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 





ELECTRICIAN'S POCKET-BOOK, by MONROE and JAMIESON 
$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
ACCUMULATORS, by Sir D. SALOMONS. $1.20. 

| DYN. “O BUILDING, by F. W. WALKER. 80 cents. 


| ELECT? CAL TABLES AND FORMULA, by L. CLARK 
R. >ABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


| ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. (Illus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosp1 


| Tarrer. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt of order. 


A. M. 


All remittances should be made by check, draft, or post office money order. 


CALLENDER & CO., 32 Pine Street, New York 


ish 
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Millville, N. J. 
Florence, ‘ 
Camden, “ 


Foundries and Works: { 


MANUFACTURERS OF 


CAST IRON PIPE | 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. 


R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


CUTLER’S 


PATENT FREEZINC PREVENTER 
FOR CAS HOLDER CUPS. 


THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





BENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 


+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY™SRAULIC WORK 


LAMP POSTS, VALVES, ETC. 








FREDERIC EGNER & CO., 


812-813 Security Building (S. W. Corner Fourth and Locust Streets) ST. LOUIS, MO. 
General Consulting Engineers 


UPON ALL SUBJECTS CONTINGENT TO THE GAS BUSINESS. 





Gas Companies contemplating altering, improving, or erecting works, or who desire information about 
new process, and those not in a position to employ permanently the services of an experienced Engineer, will 
find it to their advantage to occasionally call for the advice or opinion of a disinterested, competent Engine: r, 
irrespective of the possible unquestionable equal or superior ability of their-permanent Officers. 


Correspondence Respectfully Solicited. Terms on Application. 


ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W. ISBELL, Secy. 








ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Extension of ffas Works. 





Special Castings, Tees, Bends, ete. 
Bench Castings. 
Water Gas Generators. 
Hydraulic Mains, 
Iron Floors. 


Brenner Self-Sealing Retort Lids. 
Tar Gates and Hydraulic Main Dip Regulators. 


Hutchison’s Tar Displacement Apparatus. 
Multitubular Condensers. 
Standard Washer-Scrubbers. 
Tower Scrubbers. 


Walker’s Tar and Carbonic Acid Extractors. 


Exhausters. 
Engines. 
Steam Jet Exhausters. 
Exhauster Governors. 
Compensators. 
Self-Acting Bye-Pass Valves. 
Valves. 
Valve Stands with Indicators. 
Purifying Boxes. 
Purifier Valve System. 
Center Seals. 
Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBELIL-PORTHR COMPANY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, StTrACHIY MFG. CO., 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 


sp oratoy Syn Single and Telescopic Gasholders, 


NEW YORK CITY. : 
Engineers and Contractors IRON ROOFS, BRIDGES, LAMP POSTS, 


rOR THB ater and Oil Tanks, Coal Elevator Cars, 
CONSTRUCTION OF COKE CRUSHERS, BENCH CASTINGS, 
G AS WORKS. | and all kinds of Wrought and Cast Tron Work used in the erection of Coal and 7 Gas Works 


Rolling Mill Machinery and Heavy Castings a Specialty. 
MANUFACTURERS OF 

















MANUFACTURERS OF 

















All Kinds of Castings and 3s, 30, 37x 39 min Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
General Ironwork Cincinnati, Onio. 
GAS APPARATUS. 
Bench Castings, Regenerative and Half 1849, DEILY & FOWLER, 1893. 
Fanaa Rag Ihaurel Iron Works. 


Cond , Scrubbers, Purifiers, i a” 
Goat ites seis a ag Address, No. 39 Laurel Street, Philadelphia, Pa. 


Valves, BUILDERS OF 


‘wwe orn GA SHOLDERS 
Self-Sealing Retort Lids, Improved = 


Valve Stand and Indicator, 























Seller’s Cement. Single and Telescopic. 
Plans, Specifications, and Estimates furnished for Construction EXZolders Built 18sec to 18902, Inclusive 
of New or Alteration of Old Works. Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (24) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New * Vassar College,’ N. Y 
Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 
Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 
New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 
Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 
Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn, Ne Y. 
Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 
5 [rvington, N. Y. Montelair, N. J. Bay Shore, L. I. So. Framingham, Mass. Bridgeport. Conn. (2d) 
South Boston, Mass. Attleboro, ay Washington, race ; ee R.L Sing Sing, N. Y. 
UNDERS AND MACHINISTS, Rye, N. Y. (2) Santa Cruz Newport, R. mcoe, Can. Exeter, N. H. 
7 ? - Staten —_ - Y. (2d) Erie, Pa. (2d) Morristown, N. J Pittsfleld, Mass. (2d) Wilkes-Barre, Pa., ons 
Woodstock, West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn, Mass. (2d) [GasCo 
CHICAGO, ILL. sdeimeteeniieemenimaee 





Gas Works Apparatus, ILLUMINATING GAS! FUEL GAS! 
Beam oes | The Loomis Process. 


| Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 








SPECIALS. LAMP POSTS, Henry Disston’s Sons’ Saw Works, Tacony, Pa. 
SCRUBBERS, The Cheapest Gas Generating System in the World. 
Iron Roofs and Floors. | Plans and Estimates Furnished. 
Plans and Estimates furnished for new works or extensions of BURDETT LOOMIS, = lum Hartford, Gonn. 








WM. HENRY WHITE, 


No. 382 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished. 
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Wood's Gas Scrubbing and Enriching Apparatus. 

















End Elevation. “Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
prought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City, 


THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


More than $3O0O in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 

want of space, if IT won’t. 


Se GEORGE SHEPARD PAGE'S SONS, 


Built by ISBELL-PORTER CO., 246 Broadway, N. f. s Sole Agents. 69 Wall Street, New York. 


FIHLDS ANALYSIS 


E*or the Year 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y City. 
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GAS AND WATER PIPES. 


GAS METERS. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer, 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, F’a. 





Specials—Flange Pipe, Valves and mparants 
Lamp Posts, Retorts, etc 


General Foundry and Meshiens Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
SE SS ATR TLL ERENT AE 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 
Columbus, Ohio. 





WARREN FOUNDRY AND MACHINE CO. 


Established 1856. 


New York Office, 160 Broadway. 


MOE CAST IRON WATER AND GAS PIPE. 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 











EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, Pé 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 





TTWRD TOP? 








THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON 


PIPE For MANUFACTURED “= NATURAL GAS ** WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 


CINCINNATI, OHIO. 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, | 
Supt. > eee 


F. H. PAYNE, aren 
Sec. and Treas. 


Agency, 





Special 


: a8, 
rEeELEEEELEE:L: , 
— 





saaramenstanetce’ WET RIC METAL CO., 


FOR ALL KINDS OF SERVICE. 


G. M. WITHERDEN, Agent. 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 


MANUFACTURERS OF 


fry fas Meters 





Attention Paid to 




























»)) 


ante. ae! Pe ie 
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JOHN J. GRIFFIN & CO., 


Nos. 1613, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No, 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO, 


MANUFACTURERS OF 


METERS FOR MEASURING GAS 


IN ANY VWOrwUME. 








SSS 7 fProvers, Gauges, Registers, Etc., Etc. oie WS 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheorfully F*urnished. 


NATHANIEL TOE IS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any -Capacity. 


: Test and Experimental Meters, Pressure Registers, Pressure Gauges. 








Established 1849. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


nenSee, . — to 
and answer orders promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 








Established 1849. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters. 


STATION METERS, METER PROVERS, 
ASPHRIMENTATL METERS, SHOW OR GLiIAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOh 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL S. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


mM Cc ZA hong Ss *Ir'c IV Ss Agencies: 
a tee : ns SO Main Street, Cincinnati. 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, 


3 
4 125 & 127 S. Clinton Street, Chicago, 
SUGG’S ILLUMINATING POWER METER, | st 
\ 


10 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. 222 Sutter Street, San Francisco. 








EAELME & MeceiLHENN y,Y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





a 








154 West 27th Street, Cage 9 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


'Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











SPECIAL.—Having purchased the sole right 
to manufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 


solicit orders for the same. 


Pa 


The superior feature of this meter is that it 
avoids the danger of displacement of the valves, and 
consequent loss of gas, either in shipping, handling, 
or by dishonest consumers. 





‘ , To designate from the regular Glover Meter 
) ‘ S. 
. vealed antrnny also made by us, we style the above the HEARNE- 
STATION METERS. GLOVER Meter. 
METER PROVERS. It is worth your consideration. 





CP AS. V. NEWMAN, Western Mangr,, malin ‘ ‘ . 
'M-L486 Waity Ridg. Chicago, Ile, REPAIRING. Full descriptive circular sent on applicatior 


a) 
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W. WALLACE GOODWIN, Prest CALEB G. RIDGWAY, Vice-Prest. & Treas, CHARLES PAIST, Sec. H. B. GOODWIN, Supt. & Gen’l Mangr. 


THE GOODWIN METER CO.. 


1012, 1014 & 1016 Filbert Street, » Philadelphia, Pa. 


Agent, GEORGE B. EDWARDS, 113 Chambers Street, N. Y. City. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 





The Most Economical, Efficient, and 
Durable Gas Stove Made. 





Stove. Oven, Broiler. Top. 
31 inches high. 944 inches high. 10 inches high. 21 inches high. 
17 inches wide, 15 inches wide, 15 inches wide. 16 inches wide, 
1234 inches*deep. 124% inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 14 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 
Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 
DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete, 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 





Special attention to repairs of Meters and all Apparatus connected with the business. All work guarante ed 
first-class in every particular, Orders filled promptly, 





